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CONSTRUCTION ELECTRICIAN 1
NAVEDTRA 82525

Prepared by the Naval Education and Training Professional Development
and Technology Center (NETPDTC), Pensacola, Florida

Congratulations! By enrolling in this course, you have demonstrated a desire to improve yourself and
the Navy. Remember, however, this self-study course is only one part of the total Navy training
program. Practical experience, schools, selected reading, and your desire to succeed are also
necessary to successfully round out a fully meaningful training program, You have taken an
important step in self-improvement. Keep up the good work.

HOW TO COMPLETE THIS COURSE
SUCCESSFULLY

ERRATA: If an errata comes with this course, make
all indicated changes or corrections before you start
any assignment. Do not change or correct the
associated text or assignments in any other way.

TEXTBOOK ASSIGNMENTS: The text for this
course is Illustrator Draftsman, Volume 4-
Presentations Graphics, NAVEDTRA 12723-A. The
text pages that you are to study are listed at the
beginning of each assignment. Study these pages
carefully before attempting to answer the questions in
the course. Pay close attention to tables and
illustrations because they contain information that will
help you understand the text. Read the learning
objectives provided at the beginning of each chapter
or topic in the text and/or preceding each set of
questions in the course. Learning objectives state
what you should be able to do after studying the
material. Answering the questions correctly helps you
accomplish the objectives.

SELECTING YOUR ANSWERS: After studying the
associated text, you should be ready to answer the
questions in the assignment. Read each question
carefully, then select the BEST answer. Be sure to
select your answer from the subject matter in the text.
You may refer freely to the text and seek advice and
information from others on problems that may arise in
the course. However, the answers must be the result

of your own work and decisions. You are prohibited
from referring to or copying the answers of others and
from giving answers to anyone else taking the same
course. Failure to follow these rules can result in
suspension from the course and disciplinary action.

ANSWER SHEETS: You must use answer sheets
designed for this course (NETPMSA Form 1430/5,
Stock Ordering Number 0502-LP-216-0100). Use the
answer sheets provided by Educational Services
Officer (ESO), or you may reproduce the one in the
back of this course booklet.

SUBMITTING COMPLETED ANSWER SHEETS:
As a minimum, you should complete at least one
assignment per month. Failure to meet this
requirement could result in disenrollment from the
course. As you complete each assignment, submit the
completed answer sheet to your ESO for grading.
You may submit more than one answer sheet at a
time.

GRADING: Your ESO will grade each answer sheet
and notify you of any incorrect answers. The passing
score for each assignment is 3.2. If you receive less
than 3.2 on any assignment, your ESO will list the
questions you answered incorrectly and give you an
answer sheet marked "RESUBMIT." You must redo
the assignment and complete the RESUBMIT answer
sheet. The maximum score you can receive for a
resubmitted assignment is 3.2.
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COURSE COMPLETION: After you have submitted
all the answer sheets and have earned at least 3.2 on
each assignment, your command should give you
credit for this course by making the appropriate entry
in your service record.

NAVAL RESERVE RETIREMENT CREDIT: If
you are a member of the Naval Reserve, you will
receive retirement points if you are authorized to
receive them under current directives governing
retirement of Naval Reserve personnel. For Naval
Reserve retirement, this course is evaluated at 3
points. (Refer to BUPERSINST 1001.39 for more
information about retirement points.)

STUDENT QUESTIONS: If you have questions
concerning the administration of this course, consult
your ESO. If you have questions on course content,
you may contact NETPDTC at:

DSN: 922-1349
Commercial: (850) 452-1349
FAX: 922-1819
INTERNET:n313.products@smtp.cnet.navy.mil

COURSE OBJECTIVES: In completing this
nonresident training course, you will demostrate a
knowledge of the subject matter by correctly
answering questions on the following subjects:
copy preparation, audiovisual presentations, television
graphics, and displays and exhibits.
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Naval courses may include several types of questions--multiple-choice, true-false, matching, etc. The questions are not
grouped by type but by subject matter. They are presented in the same general sequence as the textbook material upon
which they are based. This presentation is designed to preserve continuity of thought, permitting step-by-step development
of ideas. Not all courses use all of the types of questions available. You can readily identify the type of each question, and
the action required, by reviewing of the samples given below.

MULTIPLE-CHOICE QUESTIONS

Each question contains several alternative answers, one of which is the best answer to the question. Select the best
alternative, and blacken the appropriate box on the answer sheet.

SAMPLE

s-l. The first U.S. Navy nuclear-powered vessel was Indicate in this way on your answer sheet:
what type of ship?

1. Carrier
2. Submarine
3. Destroyer
4. Cruiser

TRUE-FALSE QUESTIONS

Mark each statement true or false as indicated below. If any part of the statement is false, the entire statement is false.
Make your decision, and blacken the appropriate box on the answer sheet.

SAMPLE

s-2. Shock will never be serious enough to cause
death.

1. True
2. False

Indicate in this way on your answer sheet:

MATCHING QUESTIONS

Each set of questions consists of two columns, each listing words, phrases or sentences. Your task is to select the item
in column B which is the best match for the item in column A. Items in column B may be used once, more than once, or
not at all. Specific instructions are given with each set of questions. Select the numbers identifying the answers and blacken
the appropriate boxes on your answer sheet.

SAMPLE

In answering questions s-3 through s-6, SELECT from column B the department where the shipboard officer in column
A functions. Responses may be used once, more than once, or not at all.

A. OFFICER B. DEPARTMENT

s-3. Damage Control Assistant 1. Operations Department
s-4. CIC Officer 2. Engineering Department
s-5. Disbursing Officer 3. Supply Department
s-6. Communications Officer 4. Navigation Department

Indicate in this way on your answer sheet:
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Assignment 1

Textbook  Ass ignment :  "Area  L igh t ing  Sys tems . "  Pages  l - l  t h rough  1 -29 .

l-l.

1-2.

L e a r n i n g  O b j e c t i v e :  I d e n t i f y
the various types of  components ,
c i r c u i t s ,  a n d  c o n t r o l s  f o r  a r e a
l igh t ing  sys t ems .

Which of  the fol lowing is  one of
the primary problems associated
wi th  incandescen t  l i gh t  bu lbs?

1. Aging
2. Manufacturing
3. Durability
4. Installation

Which of the following devices
prevents increased current flow
as electric-discharge lamps heat
up?

1. Constant-current regulator
2.
3.

Isolation transformer
Ballast

4. Capacitors

1-3. What is the main drawback of
the older type of sodium lights?

1. Poor color quality
2. High ini t ial  cost
3. Increased maintenance cost
4. Reduced light output

1-4. The  base  o f  h igh- in tens i ty -
d i scha rge  l i gh t ing  shou ld  be
maintained below what maximum
temperature?

1. 190°F
2. 210°F
3. 400°F
4. 500°F

1-5. Which of the following
procedures  wi l l  r educe  the
stroboscopic effect  produced
by AID lights?

1. Ins t a l l  i ncandescen t  l amps
in  eve ry  o the r  f ix tu re

2. Connect  HID l ights  in a
s e r i e s  w i r i n g  c i r c u i t

3. Main ta in  a  cons tan t  cu r ren t
on CCR transformer

4. Connect  adjacent  lamps to
different  power phases

1-6. High-intensi ty mercury-vapor and
metal-halide lamps should NOT be
opera ted  i f  t he  ou te r  g lobe  i s
broken, punctured, or  missing.

1. True
2. False

1-7. What special  precautions must
be taken if  HID equipment is
i n s t a l l e d  i n  a  s e r i e s  w i r i n g
c i r c u i t ?

1. Provide protect ion from high
vo l t ages  tha t  occur  du r ing
h o t  r e s t a r t s

2. E n s u r e  t h a t  t h e  b a l l a s t  i s
mounted within 24 inches of
the  l amp f ix tu re

3. I n s t a l l  t i m e r s  t o  p r e v e n t
the  l amps  f rom s ta r t ing  a t
the same time

4. Use HID equipment only in
o v e r h e a d  s e r i e s  c i r c u i t s

1-8. Fluorescent  lamps use what  type
o f  i n t e r i o r  c o a t i n g  t o  g i v e  o f f
l i g h t ?

1. Mercury
2 .
3.

Sodium
Metal  hal ide

4. Phosphor
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1-9.

1-10.

1-11.

1-12.

1-13.

1-14.

Ballasts  provide which of  the
fol lowing functions?

1. Limit  current  f low through
the lamp

2. Prov ide  co r rec t  vo l t age  to
the lamp

3. Provide power factor
cor rec t ion

4. All  of  the above

A the rmal ly  p ro tec ted  ba l l a s t
approved by Underwriter 's
L a b o r a t o r i e s  i s  c l a s s i f i e d  a s  a

1. Class  A  ba l l a s t
2. C lass  D  ba l l a s t
3. C lass  P  ba l l a s t
4. C lass  T  ba l l a s t

Which of  the fol lowing devices
a re  used  wi th  l amp f ix tu res  to
change  the  qua l i ty  o f  l i gh t
produced?

1. Ref lec to r s
2. Lenses
3. Both 1 and 2 above
4. Hard glass covers

When HID l ighting f ixtures are
moun ted  on  po les ,  t he  ba l l a s t s
should be mounted

1. a t  the  base  o f  each  po le
2. within 24 inches of  the

l i g h t  f i x t u r e
3. in a group, c lose  to  the

d i s t r i b u t i o n  t r a n s f o r m e r
4. a s  c lose  to  the  cons tan t -

cur ren t  r egu la to r  a s
poss ib l e

A cons tan t -cur ren t  r egu la to r  i s
sized to provide 6.6 amperes of
c u r r e n t  t o  a  l i g h t i n g  c i r c u i t .
I f  h igher  amperage  i s  r equ i red ,
which of  the fol lowing devices
a re  used  to  inc rease  the  cur ren t
capacity?

1. Current  transformers
2. Autotransformers
3. Dis t r ibu t ion  t r ans fo rmers
4. Po ten t i a l  t r ans fo rmers

Which of  the fol lowing devices
prevents a lamp fai lure from
i n t e r r u p t i n g  t h e  e n t i r e  s e r i e s
c i r c u i t ?

1. I so la t ion  t r ans fo rmer
2. B a l l a s t
3. Cons tan t -cu r ren t  r egu la to r
4. Fi lm-disk cutout

1-15. When you are running conductors
over  a  g rea t  d i s t ance  to  supp ly
s t r e e t l i g h t s  i n  a  p a r a l l e l
c i r c u i t ,  w h i c h ,  i f  a n y ,  o f  t h e
following is a DISADVANTAGE?

1. Excessive voltage drop
2. Excessive current  drop
3. D i f f i c u l t y  i n

troubleshooting
4. None of the above

1-16. I f  bo th  conduc to r s  o f  a  se r i e s
l i g h t i n g  c i r c u i t  a r e  i n s t a l l e d
on the same pole,  the system is
known as what  type of  circuit?

1-17.

1-18.

1-19.

1. Radial- loop
2. Open-loop
3. Combination-loop
4. Closed-loop

I n s u l a t o r s  t h a t  a r e  i n s t a l l e d  o n
s e r i e s  s t r e e t l i g h t i n g  c i r c u i t s
should be of  what  color  to dis-
tinguish them from those on
o t h e r  d i s t r i b u t i o n  c i r c u i t s ?

1. Gray
2. Blue
3. Brown
4. White

O n  s e r i e s  s t r e e t l i g h t i n g
c i r c u i t s , what size of hard-
drawn copper conductor is
normally used?

1 . No. 10 AWG
2 . No. 8 AWG
3. No. 6 AWG
4 . No. 4 AWG

Which of  the fol lowing factors
determines the output  vol tage
ra t ing  o f  a  t r ans fo rmer
supp ly ing  s t r ee t l i gh t ing  in  a
p a r a l l e l  c i r c u i t ?

1. Vol t age  ra t ing  o f  the
individual  lamps

2. Cur ren t  r a t ing  o f  the
individual  lamps

3. Voltage drop of  the
l i g h t i n g  c i r c u i t

4. Size of  the secondary
conductor
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1-20. What  i s  the  bas ic  p r inc ip le
invo lved  in  the  ope ra t ion  o f
a  c o n s t a n t - c u r r e n t  r e g u l a t o r ?

1. A ba lanced  l ever  r eac t s  to
cur ren t  f lowing  th rough  i t s
springs

2. The moving coil  reacts
d i r e c t l y  t o  t h e  c h a n g e  i n
o i l  t e m p e r a t u r e  i n  t h e
cooling fins

3. The moving coil clamps hold
the moving coil away from
t h e  s t a t i o n a r y  c o i l
according to load demand

4. The moving coil moves within
the  magne t i c  f i e ld  o f  the
s t a t i o n a r y  t o  p r o v i d e  t h e
des i red  secondary  cur ren t

IN ANSWERING QUESTIONS 1-24 THROUGH
1-26, SELECT FROM COLUMN B THE TYPE OF
STREET CLASSIFICATION THAT MATCHES THE
DEFINITION GIVEN IN COLUMN A. NOT ALL
RESPONSES IN COLUMN B ARE USED.

A. DEFINITIONS

1-24. Roadways used
p r i m a r i l y  f o r
d i r e c t  a c c e s s
t o  r e s i d e n t i a l ,
commercial ,  or
i n d u s t r i a l  a r e a s

1-21. Cons tan t -cu r ren t  r egu la to r s  may
be overloaded to what  percent
without  damage to the regulator?

1-25. Roadways that
se rve  as  the
p r i n c i p a l  n e t -
work for through
t r a f f i c

1. 5 1-26. Roadways serving
2. 10 t ra f f i c  be tween
3. 15 major and local
4. 20 roadways

1-22. Which of the following devices
may  be  ins t a l l ed  to  r e l i eve
constant-current  t ransformers
that  are s l ightly overloaded?

1. Autotransformers
2. Potential transformers
3. Booster transformers
4. Isolation transformers

IN ANSWERING QUESTION 1-23, REFER TO
TABLE l-l IN YOUR TEXTBOOK.

1-27. What type of luminaire should
you  se lec t  to  l igh t  a  roadway  i f
the luminaire is  to be mounted
on the side of  the roadway with
a width of  not  over 2.7 t imes
the mounting height?

1. Type I
2. T y p e  I I
3. Type III
4. Type  IV

1-23. To supply 140 1,000-lumen,
6.6-ampere, s t r a i g h t - s e r i e s
lamps, you would need a
regu la to r  o f  wha t  s i ze?

1. 7.5 kW
2. 10 kW
3. 15 kW
4. 20 kW

Learning Objective: I d e n t i f y
the spacing and height
r e q u i r e m e n t s  f o r  s t r e e t -
l i g h t i n g  l u m i n a i r e s .

B. TYPES OF
STREET
CLASSIFI-
CATION

1. I n t e r -
mediate

2. Col l ec to r

3. Local

4. Major
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IN ANSWERING QUESTIONS 1-28 THROUGH
1-30, SELECT FROM COLUMN B THE STREET-
LIGHT MOUNTING TERMINOLOGY THAT MATCHES
THE DEFINITION GIVEN IN COLUMN A. NOT
ALL RESPONSES IN COLUMN B ARE USED.

1-28.

1-29.

1-30.

A. DEFINITION

Distance
measured up
and down the
leng th  o f  a
road

Distance
measured
ac ross  the
width of  the
road

Dimension between
the curb and a
p o i n t  d i r e c t l y
be low the  l igh t
f i x t u r e

B. STREET-
LIGHTING
MOUNTING
TERMINOLOGY

1. Transverse
d i r e c t i o n

2. Longi-
tud ina l
d i r e c t i o n

3. Overhang

4. Mounting
he igh t

1-31. When the width of a roadway
approaches two mounting heights
wide, what mounting arrangement
should be used?

1. Opposite
2. Staggered
3. One-side
4. Overlap

1-32. Which of the following
s ta t emen t s  bes t  desc r ibes  the
information that  can be obtained
f rom a  u t i l i za t ion  curve?

1. The total  amount of  l ight
generated by the luminaire

2. The amount of  usable l ight
t h a t  a c t u a l l y  s t r i k e s  t h e
a rea  to  be  l igh ted

3. The amount of overlap
provided by the luminaire

4. The total  amount of  l ight
generated by the luminaire
a f t e r  2  yea r s  o f  opera t ion

1-33. Which part  of  the manufacturer 's
l i terature shows the magnitude
and  d i r ec t ion  o f  i l l umina t ion  a t
any point on the roadway
sur face?

1. Isofootcandle curve
2. Ut i l i za t ion  cu rve
3. Maintenance factor
4. C o e f f i c i e n t  o f  u t i l i z a t i o n

1-34. The  fac to r  used  in  l igh t ing
calculat ions to compensate for
g radua l  l o s ses  o f  i l l umina t ion
is known as what kind of factor?

1. Lamp
2. Uniformity
3. I l l umina t ion
4. Maintenance

1-35. Which of  the fol lowing factors
in f luence ( s )  the  se lec t ion  o f
the luminaire?

1-36.

1-37.

1. Budget  constraints
2. A v a i l a b i l i t y
3. S tock  l eve l s  i n  the  supp ly

system
4. All  of  the above

What must be calculated before
t h e  c o e f f i c i e n t  o f  u t i l i z a t i o n
can be determined?

1. Amount of wasted light on
t h e  s t r e e t  s i d e

2. Amount of wasted light on
the house s ide

3. Both 1 and 2 above
4. Amount of light produced by

the luminaire

The uniformity of  i l lumination
i s  expressed  in  t e rms  o f  a  r a t io
of

1. average fc
minimum fc

2. average fc
maximum fc

3. maximum fc
minimum fc

4. i n i t i a l  f c
average fc

4



1-38. How can the minimum value of
l igh t  s t r ik ing  a  roadway  su r face
be determined?

1. By  ca lcu la t ing  the
c o e f f i c i e n t  o f  u t i l i z a t i o n

2. By plotting the roadway on
an isofootcandle curve

3. By multiplying the lamp
factor by the maintenance
f a c t o r

4. By plotting the roadway on
a topographical map

Learning Objective: Iden t i fy
the  spac ing  and  he igh t  r equ i re -
men t s  fo r  f lood l igh t  lumina i re s .

1-39. When you are instal l ing a
f lood l igh t  sys t em,  i t  i s  more
e f f i c i en t  to  use  a  l a rge r  number
o f  sma l l  f l ood l igh t s  t han  to  use
a smaller  number of large
f l o o d l i g h t s .

1. True
2. False

IN ANSWERING QUESTION 1-40, REFER TO
FIGURE 1-19 IN YOUR TEXTBOOK.

1-40. The  Nat iona l  E lec t r i ca l
Manufacturer 's  Associat ion
(NEMA) has classified flood-
l ight ing luminaires  into how
many types according to beam
spread degrees?

1 . 1 0
2 . 9
3 . 7
4 . 4

1-41. The suggested area that  can be
covered by a s ingle pole is  how
many times the mounting height?

1. Five
2. Two
3. Three
4. Four

1-42. If  the corner poles are NOT  used
in  pe r ime te r  loca t ions ,  the
d i s t ance  f rom the  l a s t  po le  to
the edge of the area should NOT
exceed how many times the
mounting height?

1. Five
2. Two
3. Three
4. Four

1-43. The 2X-4X rule can be used to
c a l c u l a t e  t h e

1. number of  f loodlights  per
pole

2. he igh t  o f  t he  po le s
3. l i g h t i n g  i n t e n s i t y  o f  t h e

area
4. minimum number of poles

1-44. The  h ighes t  l i gh t  l eve l  a
f lood l igh t  can  p roduce  a t  a
distance from the pole occurs
when the maximum intensity is
aimed to form approximately a
3 ,  4 ,  5  t r i a n g l e .

1. True
2. False

1-45. The  3 ,  4 ,  5  t r i ang le  a iming
method can be useful  for
determining

1. spacing between the poles
2. he igh t  o f  t he  po le
3. number of  f loodlights  per

pole
4. maximum number of poles

1-46. When  se l ec t ing  l igh t ing  f ix tu res
t o  l i g h t  a n  a r e a ,  a l w a y s  s e l e c t
a  f ix tu re  tha t  has  a  beam spread
t h a t  i s

1. l e s s  than  the  a rea
2. s u f f i c i e n t  t o  c o v e r  t h e  a r e a
3. g r e a t e r  t h a n  t h e  a r e a
4. twice  as  l a rge  as  the  a rea

1-47. The performance specif icat ions
of each model,  type,  and size of
luminaire can be obtained from

1. the  manufac tu re r ' s
l i t e r a t u r e

2. the IES Lighting Handbook
3. the  Na t iona l  E lec t r i ca l

Code®

4. NAVFAC MO-200

1-48. What piece of manufacturer 's
l i t e ra tu re  shows  wha t  the  l igh t
l eve l  wi l l  be  a t  any  g iven
point?

1. U t i l i z a t i o n  d a t a
2. NEMA classification number
3. Isofootcandle diagram
4. Maintenance factor
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1-49. T h e  i n i t i a l  f o o t c a n d l e  t a b l e
g ives  the  foo tcand le  va lue  fo r
each isofootcandle curve based
on the

1. mounting height  of  the pole
2. number of  f ixtures per  pole
3. u t i l i z a t i o n  d a t a
4. NEMA classification number

1-50. You can determine the average
lumens per square foot  of  a
given area by using the

1. maintenance factor
2. u t i l i z a t i o n  g r a p h
3. isofootcandle diagram
4. pho tomet r i c  t e s t  da ta

1-51. Which of the following
maintenance factors may be used
for an open floodlamp when the
m a n u f a c t u r e r ' s  l i t e r a t u r e  i s  n o t
ava i l ab le?

1. 0.50 1-55. The power source for securi ty
2. 0.56 l ight ing systems should be
3. 0.65 independen t  o f  a l l  o the r
4. 0.76 l igh t ing  sys t ems .

Learning Objective: Iden t i fy
the components  and controls  for
s e c u r i t y  l i g h t i n g .

1-52. S e c u r i t y  l i g h t i n g  a t  a c t i v i t i e s
should provide enough l ight  to
do which of  the fol lowing tasks?

1. Iden t i fy  pe r sonne l
2. P r e v e n t  i l l e g a l  e n t r y
3. De tec t  in t ruders
4. All  of  the above

1-53. Which of the following
statements concerning the
con t inuous  type  o f  s ecu r i ty
l igh t ing  sys t ems  i s  co r rec t?

1. The system is on 24 hours
a day

2. The system is on during
the hours of  darkness only

3. The system is  act ivated
by motion detectors

4. The system is powered by
emergency generators only

1-54. Which of the following
pub l i ca t ions  p rov ides  the
s p e c i f i c a t i o n s  f o r  s e c u r i t y
l igh t ing?

1. IES Lighting Handbook
2. Navy Physical  Securi ty

Manual
3. NAVFAC MO-200
4. NAVFAC MO-117

1. True
2. False

1-56. The switches and controls  for
secu r i ty  l i gh t ing  shou ld  be
located in which of  the
following areas?

1. Near the main gate
2. Inside the emergency

generator room
3. Ins ide  a  cen t ra l ly  loca ted

guard  s t a t ion
4. Both 2 and 3 above
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A s s i g n m e n t  2

Textbook Assignment: "Ai r f i e ld  L igh t ing . " Pages 2-1 through 2-24. " E l e c t r i c a l
Load Requirements." Pages 3-1 through 3-10.

Learning Objective: Recognize
the various components  in an
a i r f i e l d  l i g h t i n g  s y s t e m .

2-1. A i r f i e l d  l i g h t i n g  c o n f i g u r a t i o n s
on naval  bases in the United
States and overseas conform to
those  s t anda rds  e s t ab l i shed  by

1. the Federal  Aviat ion
Administrat ion

2. Ai r  Force  regu la t ions
3. the Department of

Transpor ta t ion
4. in te rna t iona l  ag reement

2-2. Which of  the fol lowing types of
a i r f i e lds  i s  des igned  to  be  used
by a detachment of KC-130 tanker
a i r c r a f t ?

1. Ver t i ca l  t akeof f  and  l and ing
(VTOL)

2. S t ra t eg ic  exped i t iona ry
landing field (SELF)

3. Both 1 and 2 above
4. Ver t i ca l  shor t  t akeof f  and

landing (VSTOL)

2-3. Which, i f  any , o f  the  fo l lowing
components  is  located in the
a i r f i e l d  l i g h t i n g  v a u l t ?

1. L igh t ing  con t ro l  pane l
2. Emergency generator
3. Master  sequence t imer
4. None of the above

2-4. The l ight ing vault  should be
located approximately how many
feet  from the runway to prevent
in te r fe rence  wi th  opera t ions?

1. 1,500
2. 2,000
3. 2,500
4. 3,000

2-5. I f  t h e  c o n t r o l  c a b l e  l e a d s
te rmina te  in to  ac tua t ing  co i l s
o f  t h e  p i l o t  r e l a y s ,  a t  w h a t
maximum number of feet from the
l igh t ing  vau l t  can  the  con t ro l
tower be located?

1. 5,875
2. 7,350
3. 8,250
4. 10,000

2-6. When you are grounding the
l igh t ing  vau l t ,  approx ima te ly
how many feet apart should you
place the ground rods?

1 . 5
2 . 6
3 . 7
4 . 8

2-7. What is  the primary purpose of
the  i so la t ion  t r ans fo rmer?

1. To maintain constant  current
i n  a  s e r i e s  c i r c u i t

2. To maintain constant  current
i n  a  p a r a l l e l  c i r c u i t

3. To maintain a  closed loop in
the  p r imary  o f  a  se r i e s
c i rcu i t  when  a  l amp fa i lu re
occurs

4. To maintain a closed loop
in  the  p r imary  o f  a  pa ra l l e l
c i rcu i t  when  a  l amp fa i lu re
occurs

2-8. What voltages are found on
t h e  b u s  b a r s  i n  t h e  a i r f i e l d
l i g h t i n g  v a u l t ?

1. 2,400 volts and 240/120
v o l t s

2. 4,160 volts and 240/120
v o l t s

3. 2,400 volts and 480/240
v o l t s

4. 2,400/4,160 vol ts  and
480/240 vol ts
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2-9.

2-10.

2-11.

2-12.

2-13.

An automatic changeover switch
i s  u s e d  t o

1. pick up emergency power
2. t r a n s f e r  v a u l t  c o n t r o l  t o

the tower
3. tu rn  on  the  beacon  l igh t  a t

dusk
4. s h i f t  c o n t r o l  t o  t h e  p i l o t

relays

Why are constant-current
r e g u l a t o r s  u s e d  i n  a n  a i r f i e l d
l ight ing system?

1. To isolate the primary
circuit  from the runway
light

2. To provide constant power
to  the  con t ro l  tower

3. To  p reven t  shor t - c i r cu i t
f au l t s  i n  the  runway  l igh t s

4. To maintain correct  output
level, depending on the load

Which of the following devices
a re  used  to  ob ta in  a  cons tan t -
cu r ren t  ou tpu t  i n  the  l i gh t ing
circuit?

1. Sa tu rab le  reac to r s
2. Resonant  circuits
3. Moving transformer cores
4. Silicon-controlled

rectifiers

Which of the following devices
compensate for voltage drop in
an  a i r f i e ld  l i gh t ing  con t ro l
circuit?

1. Cons tan t -cu r ren t  r egu la to r s
2. Transformers
3. Low-burden pilot relays
4. Coaxial cables

The runway lights may be
controlled from two different
locat ions. What device
determines which locat ion is
used?

1. Transfer-relay cabinet
2. P i lo t - r e l ay  cab ine t
3. Changeover switch
4. Master sequence timer

Learning Objective: I d e n t i f y
the  ins t a l l a t ion  and  ma in tenance
procedures  and  sa fe ty  p re -
c a u t i o n s  r e l a t e d  t o  a i r f i e l d
l igh t ing  sys t ems .

2-14

2-15.

2-16.

2-17.

2-18.

2-19.

What color are runway edge
lights?

1. White (c lea r )
2. Green
3. Red
4. Blue

Runway edge l ights  are equally
spaced along both s ides of  the
runway at  distances not  to
exceed how many feet?

1. 100
2. 200
3. 300
4. 400

The minimum loading for airfield
l igh t ing  cons tan t - cu r ren t
regu la to r s  i s  wha t  pe rcen t  o f
the  r a t ed  k i lowa t t  ou tpu t?

1. 25
2. 50
3. 75
4. 85

What color  identif ies  taxiway
lights?

1. White (clear)
2. Green
3. Red
4. Blue

What is  the preferred length of
an approach lighting system?

1. 500 f t
2. 1,000 f t
3. 1,500 f t
4. 3,000 f t

The visual approach slope
indicator  (VASI) l ighting system
a s s i s t s  t h e  p i l o t  t o

1. de te rmine  the  s t a r t  o f  the
runway

2. make a ground-controlled
approach landing

3. make a visual-gl ide-slope
approach landing

4. determine the length of  the
runway
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2-20.

2-21.

2-22.

2-23.

2-24.

The power for the runway-
d i s t ance -marke r  l i gh t s  shou ld
be supplied by

1. the  approach  l igh t ing
c i r c u i t

2. t h e  t a x i w a y  l i g h t i n g  c i r c u i t
3. t he  th re sho ld  l i gh t ing

c i r c u i t
4. a  s e p a r a t e  s e r i e s  c i r c u i t

The  purpose  o f  th resho ld  l igh t s
i s  to  mark

1. obs t ruc t ions  a t  t he  end  o f
the runway

2. the  en t rance  to  the  t ax iway
3. the  over run  a rea  o f  the

runway
4. the beginning and ending of

the runway

What  co lo r  iden t i f i e s
o b s t r u c t i o n  l i g h t s ?

1. White (clear)
2. Green
3. Red
4. Blue

How many feet apart should
obstruct ion l ights  be mounted
on  a  750- foo t  t r ansmi t t ing
tower?

1. 100
2. 150
3. 200
4. 250

Which of  the fol lowing
d e s c r i p t i o n s  c o r r e c t l y  p o r t r a y s
a n  a i r p o r t  b e a c o n  l i g h t  f o r  a
m i l i t a r y  a i r  s t a t i o n ?

1. Red and green
2. Red and white
3. Green and double-peaked

white
4. Blue and double-peaked

white

2-25. A hazard beacon light mounted
on a smokestack flashes how many
times per minute?

1. 18
2. 26
3. 45
4. 60

2-26.

2-27.

2-28.

A  beacon  l igh t  loca ted  l e s s  than
800  fee t  f rom the  vau l t  i s
usual ly supplied with which of
the fol lowing power supplies?

1. 80/110 vol ts
2. 120/24O volts
3. 249/480 volts
4. 2 ,400  vo l t s

The  1 ,000- foo t  l igh t  ba r  o f  a
s t r o b e  l i g h t  s y s t e m  i s  a l s o
known as the

1. downwind bar
2. upwind bar
3. abort  bar
4. decision bar

The strobe l ight  system may be
turned on and off  independently
o r  con t ro l l ed  by  wha t  l i gh t
switch?

1. Approach
2. Threshold
3. Runway
4. Taxiway

2-29. A strobe l ight  in a  runway
lighting system peaks at  what
candlepower?

2-30

2-31

1. 3,000
2. 30,000
3. 3,000,000
4. 30,000,000

What component controls the
f i r ing  sequence  o f  the  s t robe
lights?

1. Fu l l -wave  b r idge  rec t i f i e r
2. 120-volt  ac t iming signal
3. Autotransformer
4. 22-ki lohm resis tor

The purpose of  the green l ight
mounted on the s trobe l ight
loca l  r emote  con t ro l  pane l  i s
t o  i n d i c a t e  t h a t

1. the  un i t  i s  swi t ched  to
loca l  con t ro l

2. the  un i t  i s  swi t ched  to
remote control

3. t h e r e  i s  a  f a u l t  i n  t h e
system

4. one or  more strobe l ights
have burned out
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2-32. The main power transformer in
the  moni to r  and  con t ro l  chass i s
o f  a  s t robe  sys tem i s  ene rg ized
by what power supply?

1. 95-volt dc
2. 120-volt  ac
3. 120-volt dc
4. 240-volt  ac

2-33. The adjusted resistance of  7,333
ohms in the monitoring circui t
o f  a  s t robe  sys t em i s  equa l  to

1. a 22-kilohm resistance at
t he  l i gh t  un i t

2. two 22-ki lohm resis tors  in
para l l e l

3. th ree  22-k i lohm res i s to r s
in  pa ra l l e l

4. three 22-kilohm resistors
i n  s e r i e s - p a r a l l e l

2-34. To turn off  the "lamps out"
a la rm in  the  s t robe  l igh t
circuit,

1. move the selector switch
to the next  posi t ion

2. r e a d j u s t  t h e  s e n s i t i v i t y
rheostat

3. change  the  va r i ab le  r e s i s to r
4. change the voltage set t ing

taps on the transformer

2-35. When the master sequence timer
i s  c o n t r o l l i n g  t h e  s t r o b e  l i g h t
system, each contact closes how
many times per second?

1. One
2. Two
3. Three
4. Four

2-36. During visual  inspect ions of
a i r f i e ld  l igh t ing  sys t ems ,
cables should be checked for

1. cuts and bruises
2. proper size
3. proper length
4. correct  location

2-37. During maintenance, molded plug
connectors are connected,
seated, and then

1. instal led
2. checked for moisture
3. taped
4. tested with a  hi-pot

2-38. For how many continuous hours
shou ld  each  a i r f i e ld  l i gh t ing
circuit  be operated at  maximum
br igh tness  du r ing  an  ope ra t iona l
check?

1. 1
2. 2
3. 6
4. 8

2-39. The normal amount of time
requ i red  fo r  a  f l a sh  capac i to r
to bleed down is

1. 5 seconds
2. 10 seconds
3. 1 minute
4. 5 minutes

2-40. The normal radius for  an
underground cable bend is how
many t imes the cable diameter?

1. 3 t o 5
2. 5 t o 12
3. 7 t o 9
4. 9 t o 12

2-41. What danger exists if too many
lamps burn out in the secondary
of  an  a i r f i e ld  l igh t ing  sys t em?

1. The isolat ion transformer
wil l  overload

2. The remaining lamps will
dim

3. The primary current may rise
high enough to damage the
regulator

4. The excessive voltage could
damage the distr ibut ion
transformer

2-42. I f  a  s t r i n g  o f  l i g h t s  i n  a
circuit does NOT light, more
than l ikely, t h e  t r o u b l e  i s

1. an open circuit
2. a short to ground
3. a  c ross  c i r cu i t
4. improper power

2-43. The maximum run of ducted cable
between manholes is how many
feet?

1. 500
2. 600
3. 750
4. 1,000
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2-44.

2-45.

2-46.

2-47.

Learning Objective: Point  out
the  r equ i rement s  in  the
ins t a l l a t ion  o f  a  dwe l l ing
feeder system.

The  to ta l  load  o f  a  dwe l l ing
unit  can be divided into how
many categories?

1 . One
2 . Two
3. Three
4 . Four

The NEC® s t a t e s  t h a t  r e c e p t a c l e s
rated 20 amperes or  less may be
calculated with what  load
category?

1 . Laundry load
2 . Small  appliance load
3 . Spec ia l  app l i ance  load
4 . Genera l  l i gh t ing  load

The  genera l  l i gh t ing  load  fo r
a  35 - foo t  by  60- foo t  s ing le
dwelling is how many volt-
amperes (VA)?

1 . 2,100
2 . 4,200
3 . 5,500
4 . 6,300

How many 20-ampere branch
c i r c u i t s  m u s t  b e  i n s t a l l e d  i n
t h e  k i t c h e n ,  p a n t r y ,  b r e a k f a s t
room, and dining room only?

1 . One
2 . Two
3 . Three
4 . Four

2-48. The  l aundry  b ranch  c i r cu i t  in  a
dwe l l ing  shou ld  usua l ly  se rve  a t
l e a s t  o n e  a d d i t i o n a l  r e c e p t a c l e
bes ides  the  l aundry  recep tac le .

1 . True
2 . Fa l se

2-49. Which, i f  any , o f  the  fo l lowing
appliances may be supplied by
t h e  g e n e r a l  l i g h t i n g  c i r c u i t s ?

2-50.

2-51.

2-52.

2-53.

2-54.

2-55.

Determine the general  l ighting
and  recep tac le  load  fo r  a
dwell ing that  has a 6,300-VA
lighting load,  two 1,500-VA
appl i ance  c i r cu i t s ,  and  one
1,500-VA laundry circuit .

1. 3,000 VA
2. 4,250 VA
3. 5,730 VA
4. 7,800 VA

Which of the following demand
fac to r s  may  be  app l i ed  i f  the re
are four or  more f ixed
app l i ances  on  a  b ranch  c i r cu i t ?

1. 66  pe rcen t
2. 75  pe rcen t
3. 80 percent
4. 100 percent

What is the demand load, in
k i l o w a t t s , fo r  one  c lo thes  d rye r
r a t e d  a t  5  k i l o w a t t s ?

1. 4 .5
2. 5 .0
3. 6 .0
4. 7 .5

What is  the demand load,  in
k i l o w a t t s , fo r  a  12-k i lowat t
househo ld  e l ec t r i c  r ange?

1. 8
2. 8 3/4
3. 9  1 /2
4. 12

Which of the following demand
factors should you use when you
de te rmine  the  b ranch  c i rcu i t
conduc to r  s i ze  fo r  hea t ing
equipment?

1. 75 percent
2. 100 percent
3. 125 percent
4. 150 percent

Al l  motor  loads  a re  c l a s s i f i ed
as

1. i n t e r m i t t e n t  d u t y
2. heavy duty
3. noncontinuous duty
4. cont inuous duty

1 . Garbage disposal
2 . Dishwasher
3 . Ai r  cond i t ione r
4 . None of the above

11



IN ANSWERING QUESTIONS 2-56 THROUGH
2-62, REFER TO THE APPROPRIATE DEMAND
TABLES IN CHAPTER 3 OF THE TEXT AND USE
THE FOLLOWING INFORMATION:

A ce r t a in  2 ,100-sq- f t  dwel l ing  has  two
smal l  app l i ance  c i r cu i t s  and  one
laundry  c i r cu i t  w i th  the  fo l lowing
s p e c i a l  a p p l i a n c e  c i r c u i t s :

2-56.

2-57.

2-58.

2-59.

One 9 -kVA range
One 1.5-kVA dishwasher
One 5.5-kVA water heater
One 15 -kVA central heater

What is the minimum size branch
c i r c u i t  r e q u i r e d  t o  s u p p l y  t h e
e l e c t r i c  r a n g e ?

1. 35 amperes
2. 40 amperes
3. 50 amperes
4. 60 amperes

What is the minimum size branch
c i r c u i t  r e q u i r e d  t o  s u p p l y  t h e
wate r  hea te r?

1. 25 amperes
2. 30 amperes
3. 35 amperes
4. 40 amperes

What is the minimum size branch
c i rcu i t  r equ i red  to  supp ly  the
c e n t r a l  h e a t e r ?

1. 60 amperes
2. 70 amperes
3. 80 amperes
4. 90 amperes

The most  important  point  to
remember when determining the
s ize  o f  the  se rv ice -en t rance
conduc to r s  i s  t o

1. s ize the conductors  one size
la rge r  than  necessa ry  to
al low for  expansion

2. size the conductors  two
s izes  l a rge r  than  necessa ry
to al low for  expansion

3. ensure that  the conductors
are large enough to carry
the load

4. ensure that  the conductors
are large enough to carry
80  pe rcen t  o f  the  to t a l
demand

2-60.

2-61.

2-62.

A service-entrance conductor for
a  s ing le - fami ly  dwel l ing  wi th
s ix  o r  more  two-wi re  c i rcu i t s  i s
requ i red  to  have  a  th ree -wi re
service and a minimum of how
many amperes?

1. 60
2. 100
3. 125
4. 200

If  phase A on a 240-volt ,
s ing le -phase - sys tem ca r r i e s  a
60-ampere, 120-volt  load,  and
phase B carries an 80-ampere
120-volt load, what maximum
cur ren t  ( in  amperes )  i s  the
neu t ra l  conduc to r  r equ i red  to
carry?

1. 20
2. 60
3. 80
4. 140

When computing the size of the
neutral  conductor ,  you can omit
a l l  s ing le -phase  and  th ree -phase
240-volt  loads except  feeders
supplying which of  the fol lowing
appliances?

1. Electric ranges
2. Water heaters
3.
4.

Central  heaters
Air  condit ioners

12



A s s i g n m e n t  3

Textbook Assignment: "Electrical  Load Requirements." Pages 3-10 through 3-15.
"So l id -S ta te  Dev ices  and  Ci rcu i t s . " Pages 4-1 through 4-32.

Learning Objective: Iden t i fy
the  r equ i rement s  in  the
i n s t a l l a t i o n  o f  a n  i n d u s t r i a l
feeder systems.

3 -1 . A load is  considered continuous
du ty  i f  t he  app l i ance  o r  moto r
operates a minimum of how many
continuous hours?

1. 6
2. 2
3. 3
4. 8

3-2. Receptacle loads may be included
in  the  l i gh t ing  load
c a l c u l a t i o n s  f o r  i n d u s t r i a l
a r e a s .

1. True
2. Fa l se

3-3 . Any  l igh t ing  loads  iden t i f i ed  a s
continuous duty must be computed
a t  wha t  pe rcen tage  o f  the  to ta l
connected load?

1. 75 percent
2. 100 percent
3. 125 percent
4. 150 percent

3-4 . What  i s  the  load  fo r  20  fee t  o f
mul t i -ou t l e t  a s sembl i e s  se rv ing
l i g h t , noncontinuous loads?

1. 720 VA
2. 900 VA
3. 1,800 VA
4. 3,600 VA

3-5 . What  i s  the  to t a l  connec ted  load
for  16  recep tac les  se rv ic ing
loads used 8 hours each day?

1. 2,355 VA
2. 2,880 VA
3. 3,600 VA
4. 4,200 VA

3-6.

3-7.

3-8.

If  the conductors  are supplying
a  g roup  o f  motors ,  the  co r rec t
p rocedure  fo r  ca lcu la t ing
conductor  s ize is  to compute

1. t h e  f u l l - l o a d  c u r r e n t  r a t i n g
of  the  l a rges t  moto r  p lus
125 percent of the sum of
t h e  f u l l - l o a d  c u r r e n t  r a t i n g
of the remaining motors

2. the  sum of  the  fu l l - load
cur ren t  r a t ing  o f  the  two
largest  motors  plus the sum
o f  t h e  f u l l - l o a d  c u r r e n t
ra t ing  o f  the  r emain ing
motors

3. the  sum of  the  fu l l - load
c u r r e n t  r a t i n g  o f  a l l  o f  t h e
motors only

4. 125  pe rcen t  o f  the  fu l l - load
c u r r e n t  r a t i n g  o f  t h e
largest  motor  plus the sum
o f  t h e  f u l l - l o a d  c u r r e n t
ra t ing  o f  the  r emain ing
motors

The  to ta l  vo l t age  d rop  o f  a
combination feeder/branch
circuit  should not  exceed what
maximum percentage?

1. 5 percent
2. 2 percent
3. 3 percent
4. 6 percent

I f  t h e  v o l t a g e  d r o p  i n  a  c i r c u i t
exceeds  the  p resc r ibed  l imi t s ,
wha t  co r rec t ive  ac t ion  can  be
taken?

1. The supply voltage can be
increased

2. A larger size conductor can
b e  i n s t a l l e d

3. The  c i rcu i t  l eng th  can  be
shortened

4. Either 2 or  3 above,
whichever seems more
f e a s i b l e
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3-9.

3-10.

3-11.

3-12.

Learning Objective: Recognize
the  func t ion ,  ope ra t ion ,  and
i n s t a l l a t i o n  o f  g r o u n d  f a u l t
i n t e r r u p t e r  ( G F I )  c i r c u i t
breakers.

3-13. For  genera l  wi r ing  in  a  C lass  I ,
division 1 location,  the NEC®
permits  the use of  which of  the
fo l lowing  types  o f  condu i t ?

1. Rigid metal l ic  conduit
2. Rigid nonmetal l ic  conduit
3. E l e c t r i c a l  m e t a l l i c  t u b i n g
4. All  of  the above

A ground  fau l t  in te r rup te r  (GFI )
opera te s  on  the  p r inc ip le  o f  an
imbalance of current  between the
l ine conductor  and

1. ano the r  l i ne  conduc to r
2. the grounding conductor
3. the grounding electrode

conductor
4. the  neu t ra l  conduc to r

3-14. When  ins t a l l ing  f l ex ib le
connections to motors  located
in  C lass  I I ,  D iv i s ion  1
locations, you may use which of
the  fo l lowing  types  o f
materials?

Which, i f  any , o f  the  fo l lowing
recep tac les  i s  r equ i red  to  be
pro tec ted  by  a  GFI  c i rcu i t
breaker or GFI receptacle?

1. Flexible metal  conduit
2.
3.

Hard usage cord
Type AC armored cable

4. L iqu id - t igh t  f l ex ib le  me ta l
conduit

3-15.

1. Receptacle supplying a gas
dryer

2. Recep tac le  ins t a l l ed  in
a bathroom

3. Receptacle supplying a
garage door opener

4. None of the above

I f  a  condu i t  i s  run  th rough  an
enclosure containing spark-
producing devices,  a  conduit
sea l  has  to  be  in s t a l l ed  no
fa r the r  f rom the  enc losure  than
a maximum of how many inches?

1. 12
2. 18
3. 24
4. 30

Learning Objective: Iden t i fy
res t r i c t ions  p laced  on
e l e c t r i c a l  s y s t e m s  i n s t a l l e d
in hazardous locat ions.

3-16. What grounding techniques are
used in hazardous locat ions?

Locations where flammable gases
or vapors are normally present
in  the  a i r  a re  des igna ted  as

1. Double locknuts only
2. Locknut and bushing only
3. Bonding jumpers
4. Double locknuts and bushing

1. Class I , Division 1
2. Class I , Division 2
3. Class II , Division 1
4. Class  I I I , Division 2

Learning Objective: I d e n t i f y
semiconductors used in
e l e c t r o n i c  c i r c u i t s .

4 f lammable storage locker is 3-17.
considered a

Se lec t  the  purpose ( s )  o f  the
r e c t i f i e r  d i o d e .

1. Class I, D iv i s ion  1  loca t ion
2. Class I, D iv i s ion  2  loca t ion
3. Class II , Division 1

location
4. Class II , Division 2

location

1. T o  a m p l i f y  o n l y
2. To rectify only
3. To rectify and amplify
4. To switch
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3-18. Which of  the fol lowing is
the schematic symbol of  the
r e c t i f i e r  d i o d e ?

3-19.

3-20.

3-21.

What is  the total  number of
connections in a  zener diode?

1. One
2. Two
3. Three
4. Four

What is  the purpose of  the zener
d iode  in  an  e l ec t ron ic  vo l t age
regulator?

1. To  p rov ide  vo l t age  re fe rence
2. To  regu la t e  ou tpu t  vo l t age
3. To provide frequency

reference
4. To compensate for low supply

voltage

An SCR operates much like an
o r d i n a r y  r e c t i f i e r  d i o d e  e x c e p t
that it

1. conduc t s  cu r ren t  i n  on ly  one
direction

2. r e q u i r e s  r e v e r s e  b i a s  t o
operate

3. has a lower breakdown
voltage

4. must  be f i red to conduct

3-22. An SCR is turned on by a
pos i t ive  pu l se  o f  cu r ren t
app l i ed  to  the  ga te  l ead . What
act ion turns off  the SCR?

3-23.

3-24.

1. Removing the posi t ive pulse
from the gate lead

2. I n s e r t i n g  a  p o s i t i v e  p u l s e
on  the  ga te  l ead

3. Revers ing  the  cu r ren t  o f  the
main power supply

4. Inc reas ing  the  cur ren t  o f
the main power supply unti l
the SCR saturates

Trans i s to r s  a re  used  to  ampl i fy
a l l  o f  t h e  f o l l o w i n g  f a c t o r s
EXCEPT

1. r e s i s t a n c e
2. c u r r e n t
3. voltage
4. power

What are the three elements
o f  a  t r a n s i s t o r ?

1. Emi t te r , co l l ec to r ,  and  base
2. Anode, base, and  co l l ec to r
3. Ca thode ,  base ,  and  co l l ec to r
4. C o l l e c t o r ,  e m i t t e r ,  a n d

cathode

3-25. How, i f  a t  a l l ,  d o e s  t h e
un i  j unc t ion  t r ans i s to r  ( U J T )
d i f fe r  f rom a  conven t iona l
transistor?

1. The UJT has two collectors
2. The UJT has a second base

i n s t e a d  o f  a  c o l l e c t o r
3. The UJT has a second emitter

i n s t e a d  o f  a  c o l l e c t o r
4. There  i s  no  d i f fe rence

3-26. The UJT has which of the
fol lowing advantages over
t h e  t r a n s i s t o r ?

1. Fewer terminals
2. Larger bandpass
3. Less bias requirement
4. Increased temperature

stability
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3-27. A device that combines both
act ive and passive components  of
a  comple te  c i r cu i t  i n  a  s ing le
c h i p  i s  c a l l e d

1. mic roe lec t ron ics
2. a n  i n t e g r a t e d  c i r c u i t
3. a  p r in ted  c i r cu i t  boa rd
4. an  in teg ra ted  c i r cu i t  boa rd

Learning Objective: Point  out
t h e  a p p l i c a t i o n s  o f  s o l i d - s t a t e
components used in NCF
equipment.

3-28. The primary function of  the
r e c t i f i e r  s e c t i o n  o f  a  p o w e r
supp ly  i s  t o

1. increase average voltage
output

2. decrease average voltage
output

3. convert  dc to ac
4. convert  ac to dc

3-29. A  b r i d g e  r e c t i f i e r  c i r c u i t  c a n
b e  e a s i l y  i d e n t i f i e d  b e c a u s e  i t
con ta ins

1. a transformer and four
diodes

2. two diodes with a cross
r e s i s t o r

3. three diodes
4. a  cen te r - t apped  t rans fo rmer

3-30. Which of the following
cond i t ions  wou ld  ex i s t  i f  one
d i o d e  i n  a  b r i d g e  r e c t i f i e r
c i r c u i t  f a i l e d ?

1. No output voltage
2. No change in output voltage
3. Hal f -wave  rec t i f i e r  ou tpu t

vo l t age
4. Fu l l -wave  rec t i f i e r  ou tpu t

voltage

3-31. The  e r ro r  s igna l  app l i ed  to  the
e r r o r  a m p l i f i e r  c i r c u i t  o f  a n
SCR voltage regulator  consists
o f  the  d i f fe rence  be tween  the
rec t i f i ed  genera to r  ou tpu t  and
a voltage developed across the

3-32. In an SCR voltage regulator ,
wha t  i s  t he  func t ion  o f  the
e r ro r  ampl i f i e r?

1. To provide the regulator
with proper voltage

2. To provide phase angle
control  for  f i r ing the SCRs

3. To sense output  vol tage
4. To sense deviat ion in

genera to r  vo l t age

3-33. The value of  current  supplied to
the exci ter  f ield depends upon
the

1. resistance-capacitance (RC)
network

2. s e r i e s - b o o s t  c i r c u i t
3. conduction time of the SCRs
4. capac i t ance  o f  the  exc i t e r

f i e l d

3-34. Which circuit  of  the SCR voltage
regu la to r  p reven t s  over -
cor rec t ion  fo r  a  change  in
generator  voltage?

1. Power  inpu t  c i r cu i t
2. Sens ing  c i r cu i t
3. S t a b i l i t y  c i r c u i t
4. E r r o r  d e t e c t o r  c i r c u i t

3-35. What is the purpose of the K1
relay in an SCR voltage
regu la to r?

1. To  con t ro l  exc i t e r  f i e ld
cur ren t

2. To prevent buildup of
e x c i t e r  f i e l d  v o l t a g e

3. To provide a current  path
to the SCRs

4. To provide automatic voltage
buildup

3-36. The paral lel  compensation
circuit  of  an SCR voltage
regu la to r  a l lows  the  pa ra l l e l ed
genera to r  to

1. e s t ab l i sh  the  g r id  f r equency
2. es t ab l i sh  the  g r id  vo l t age
3. sha re  the  reac t ive  load
4. sha re  the  r e s i s t ive  load

1. g e n e r a t o r  f i e l d
2. s t a b i l i z i n g  c i r c u i t
3. vo l t age -ad jus t  rheos ta t
4. zener diode
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3-38.

3-37. T h e  r e a c t i v e  d i f f e r e n t i a l
compensation circuit  can be used
only when al l  the generators
connec ted  in  pa ra l l e l  have
i d e n t i c a l  p a r a l l e l i n g  c i r c u i t s
inc luded  in  the  loop .

1. True
2. False

F i e l d  c u r r e n t  r e g u l a t i o n  i n  a
t r a n s i s t o r  v o l t a g e  r e g u l a t o r  i s
accomplished by using

1. an SCR
2. a  sa tu rab le  core  t r ans fo rmer
3. high-voltage diodes
4. a  s e r i e s  c u r r e n t  r e s i s t o r

3-39. Power  fo r  the  sa tu rab le  core
t rans fo rmer  i s  ob ta ined  f rom the

1. sensing transformer
2. power  ou tpu t  t r ans i s to r s
3. cur ren t  t r ans fo rmers
4. l i n e a r  r e a c t o r

3-40. The purpose of  the amplif ier
c i r c u i t  i n  a  t r a n s i s t o r  v o l t a g e
r e g u l a t o r  i s  t o

1. p rov ide  cu r ren t  to  the
e x c i t e r  f i e l d

2. ampl i fy  the  re fe rence
vo l t age

3. d e t e c t  d e v i a t i o n  i n
genera to r  vo l t age

4 . c o n t r o l  e x c i t e r  f i e l d
c u r r e n t

3-41. The  ac tua l  genera to r  ou tpu t
vo l t age  i s  de te rmined  by  the

1. zener-diode bridge
2. o p e r a t o r ' s  v o l t a g e - a d j u s t

r h e o s t a t
3. vector-summing circuit
4. vo l t age - feedback  rheos ta t

3-42. T h e  i n i t i a l  f i e l d  c u r r e n t  f o r
e x c i t i n g  t h e  g e n e r a t o r  i s
p rov ided  by  a  f i e ld - f l a sh ing
c i r c u i t  f r o m  t h e

1. s t a t i c  e x c i t e r
2. o u t p u t  r e c t i f i e r s
3. sa tu rab le  core  t r ans fo rmer
4. bat tery bank

IN ANSWERING QUESTIONS 3-43 THROUGH
3-47, SELECT FROM COLUMN B THE FUNCTION
OF THE PROTECTIVE RELAY LISTED IN
COLUMN A. RESPONSES IN COLUMN B MAY BE
USED MORE THAN ONCE.

A. PROTECTIVE B. FUNCTIONS
RELAYS

3-43. Overvoltage 1. Pro tec t
the load

3-44. Undervoltage
2. Pro tec t

3-45. Underfrequency the
genera to r

3-46. Reverse-power

3-47. Overload

3-48. An undervoltage relay wil l
operate when the generator
vo l t age  dec reases  to  approx i -
mately what percentage of
ra t ed  ou tpu t  vo l t age?

1 . 6 5
2 . 7 5
3 . 8 5
4 . 9 5

3-49. When the load of a generator
exceeds 130 percent  of  the rated
c u r r e n t , which of  the fol lowing
even t s  occur ( s )?

1. Engine secures
2. Annuniciator  alarms
3. Generator breaker opens
4. Both 2 and 3 above

Learning Objective: Recognize
proper  t echn iques  fo r  t roub le -
shoo t ing  e l ec t ron ic  dev ices  and
c i r c u i t s .

3-50. Compared to the vacuum tube, the
so l id - s t a t e  dev ice  has  which  o f
the  fo l lowing  l imi t a t ions?

1. More sensi t ive to
temperature

2. Use  l imi ted  to  r adar
equipment

3. D i f f i c u l t  t o  a d a p t  t o
commercial products

4. Each of the above
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3-51. To  check  t r ans i s to r s ,  you  shou ld
avoid using an ohmmeter  that  is
capab le  o f  p rov id ing  a  cu r ren t
of more than

1. 0.1 mill iampere
2. 1.0 mill iampere
3. 10.0 mill iamperes
4. 1.0 ampere

3-52. Which  o f  the  fo l lowing  t e s t s  i s
a convenient method of checking
a  r e c t i f i e r  d i o d e ?

1. The subst i tut ion of  a  new
diode  fo r  the  ques t ionab le
one

2. A dynamic electr ical  check
w i t h  a  d i o d e  t e s t  s e t

3. A forward and reverse
res i s t ance  check  wi th  an
ohmmeter

4. A forward and reverse
res i s t ance  check ,  us ing
two different  ohmmeters

3-53. When test ing a zener diode,  you
should use a variable dc power
supply to

1. l imi t  cu r ren t  th rough  the
zener diode

2. supply enough current  to
cause the zener diode to
conduct

3. supply enough voltage to
cause the zener diode to
conduct

4. i so la t e  the  zene r  d iode
from chassis ground

3-54. Which, i f  any , of  the fol lowing
actions would cause an SCR to
conduc t  when  i t  i s  t e s t ed  wi th
an ohmmeter?

1. Short ing the anode to the
cathode

2. Short ing the anode to the
ga te

3. Shor t ing  the  ca thode  to  the
ga te

4. None of the above

3-55. A h igh  res i s t ance  read ing  ac ross
base 1 and base 2 of a
un i  j unc t ion  t r ans i s to r  i nd ica t e s
t h a t  t h e  t r a n s i s t o r  i s

3-56. O f  a l l  t h e  t e s t s  u s e d  i n
t roub leshoo t ing  t r ans i s to r s ,
which two are the most
important?

1. Gain and leakage
2. Gain and breakdown
3. Breakdown and switching
4. Leakage and breakdown

3-57. Which of the following
conditions would cause a
t r a n s i s t o r  t o  t e s t  b a d  i n  t h e
circuit but good when removed
f rom the  c i rcu i t ?

1. A low-impedance shunt path
a round  the  t r ans i s to r

2. A  f a u l t  i n  t h e  c i r c u i t
3. Excess leakage in the

t r a n s i s t o r
4. All  of  the above

3-58. Al though  no t  spec i f i ca l ly
d e s i g n e d  f o r  i t ,  t h e  t r a n s i s t o r
t e s te r  wi l l  t e s t  SCRs  fo r  which
of the fol lowing condit ions?

1. Breakdown and leakage
2. Switching and leakage
3. Switching and breakdown
4. All  of  the above

3-59. When  the  t r ans i s to r  t e s t e r  i s
being used, if an SCR is
shor ted , bo th  pos i t i ons  o f  t he
t e s t  w i l l  i n d i c a t e

1. low leakage
2. high leakage
3. low resistance
4. h igh  re s i s t ance

3-60. A device that  can be of great
va lue  in  t roub le shoo t ing
i n t e g r a t e d  c i r c u i t s  ( I C s )  i s
the

1. ohmmeter
2. t r a n s i s t o r  t e s t e r
3. logic probe
4. osc i l lo scope

1. open
2. shorted
3. grounded
4. good
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3-61.

3-62.

3-63.

What  i s  the  p r inc ipa l  use  o f  the
ca thode- ray  tube  osc i l loscope?

1. Ana lys i s  o f  vo l t age
waveforms

2. Analysis  of  Current
waveforms

3. Measurement of frequency
of rotat ing machines

4. Measurement of microwave
energy

In  a  dua l - t r ace  osc i l loscope  the
h o r i z o n t a l  a x i s  r e p r e s e n t s
ampl i tude  in  vo l t s ,  and  the
v e r t i c a l  a x i s  r e p r e s e n t s  t i m e  i n
seconds.

1. True
2. Fa l se

The  osc i l loscope  t e s t  p robe
shou ld  be  ca l ib ra ted  be fo re
each  use  to

1. reduce high capacitance
in  RC c i rcu i t s

2. block frequency signals
above 500 MHz

3. reduce high inductance
in  RL c i rcu i t s

4. prevent  waveform distort ion

3-64. I t  i s  a lways  necessa ry  to  g round
each  t e s t  p robe  to  p reven t
interference or other waveform
dis to r t ion  on  h igh- f r equency
s i g n a l s .

1. True
2. False

3-65. To  ana lyze  an  e lec t ron ic  c i rcu i t
e f fec t ive ly  wi th  an
osc i l lo scope , you  mus t  f i r s t
de te rmine  the  cor rec t

1. vo l t age  requ i rements  fo r
each component

2. cur ren t  r equ i rements  fo r
each component

3. waveform by consulting the
m a n u f a c t u r e r ' s  l i t e r a t u r e

4. waveform by comparison with
similar  equipment

3-66. Capacitor  fai lures are commonly
caused by which of  the fol lowing
cond i t ions?

1. Excess ive  d ie lec t r i c  l eakage
2. A n  i n c r e a s e  i n  d i e l e c t r i c

abso rp t ion
3. Change in capacity value
4. Each of the above

3-67.

3-68.

3-69.

A punc tu re  in  the  d ie lec t r i c
m a t e r i a l  o f  a  c a p a c i t o r  i s
usual ly caused by

1. high-voltage spikes
2. l o n g  s h e l f  l i f e
3. low-voltage operat ion
4. p a r a l l e l  o p e r a t i o n

D i e l e c t r i c  a b s o r p t i o n  i s  t h e
i n a b i l i t y  o f  a  c a p a c i t o r  t o
do what action?

1. Fu l ly  cha rge  to  r a t ed
voltage

2. Completely discharge to zero
3. Operate at  high frequencies
4. Main ta in  the  co r rec t  vo l t age

requirements

E l e c t r o l y t i c  c a p a c i t o r s  t h a t
indicate low value or  high
leakage because of  long shelf
life may be salvaged by

1. opera t ing  the  capac i to r  a t
one-ha l f  the  r a t ed  vo l t age

2. opera t ing  the  capac i to r  a t
twice  the  ra t ed  vo l t age

3. hea t ing  the  capac i to r  in  an
oven for 1 hour

4. reforming the capacitor  with
a  c a p a c i t o r  t e s t e r

3-70. Which of the following is NOT a
cause  o f  induc to r  co i l  f a i lu re?

1. Shor t ed  co i l  t u rns
2. Open coil  turns
3. Low power factor
4. Changes in inductor  value

3-71. I f  you  pe r fo rm the  r ing ing  t e s t
on an inductor  coi l  and the
resu l t s  a re  some ,  bu t  l e s s  than
1 0 ,  r i n g i n g  c y c l e s ,  t h e  c o i l  i s

1. open
2. grounded
3. shorted
4. the wrong value
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A s s i g n m e n t  4

Textbook Assignment: "Power Generation and Distr ibution." Pages 5-1 through 5-34.

Learning Objective: Iden t i fy
the  p rocedures  fo r  ca lcu la t ing
generator  load and the funda-
men ta l s  o f  s e l ec t ing  un i t s  by
s ize  and  type .

4 -1 . A power distr ibution system
c o n s i s t s  o f  t h e

1. generators and powerhouse
2. equipment between the

genera to r s  and  the
cus tomer ' s  se rv ice  en t rance

3. equipment between the
primary mains and the power
load

4. h igh-vo l t age  t r ansmiss ion
l i n e s

4-2. The annual  load factor  of  an
advanced base is found by
d iv id ing  the

1. load demand by the diversi ty
f a c t o r

2. demand factor by the peak
power

3. true power by the apparent
power

4. average power by the peak
power

4-3 . Which of the following
percen tage  pa i r s  r ep resen t s
acceptable values of  the annual
load factor and power factor of
an advanced base?

1. 40 percent ,  95 percent
2. 45 percent ,  95 percent
3. 50 percent ,  80 percent
4 . 60 percent ,  75 percent

4-4. Which of the following
genera t ing  requ i rements  fo r
communications and lighting can
be met with a S-kilowatt
gaso l ine -d r iven  genera to r?

1. 120 vol ts , s ing le -phase ,
60 hertz

2. 120 /208  vo l t s ,  s ing le -phase ,
60 hertz

3. 120 /208  vo l t s ,  t h ree -phase ,
60 hertz

4. All  of  the above

4-5. The demand factor for a group
of loads is  determined by
d iv id ing  the

1. actual maximum demand by
the  to t a l  connec ted  load

2. average power demand by the
peak power demand

3. average power demand by the
true power demand

4. actual load demand by the
annua l  load  fac to r

4-6. The  to ta l  connec ted  load  fo r
your repair  shop is  60
k i lowat t s , and the maximum
demand is  40 ki lowatts . What
is  the demand factor?

1. 26 percent
2. 50 percent
3. 66 percent
4. 75 percent

Learning Objective: Apply the
p r i n c i p l e s  o f  d i r e c t i n g
per sonne l  in  the  se l ec t ion  and
i n s t a l l a t i o n  o f  g e n e r a t o r s .

4 -7 . A generator  supplying power for
an advanced base should be
loca ted  nea r  the

1. b a r r a c k s  s i t e
2. edge of  the base
3. points of small demand
4. points  of  large demand
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4-8. One way to get  r id of  excess
engine heat  in and around a
g e n e r a t o r  s e t  t h a t  i s  i n s t a l l e d
ins ide  a  bu i ld ing  i s  by

1. p r o v i d i n g  s u i t a b l e  e x i t s  f o r
exhaust  gases

2. opening al l  the doors  and
ha tches  on  the  genera to r  se t

3. providing large louvered
open ings  in  the  s ide  o f  t he
g e n e r a t o r  s e t

4. providing large louvered
openings in  the bui lding
wal l s  a t  the  f ron t  and  back
of  the  genera to r  se t

4-9. What is  the best  way to get  r id
of  carbon monoxide gas that  is
manufactured by a diesel-engine
genera to r?

1. Extend the engine 's  exhaust
p ipe  to  the  ou t s ide  o f  t he
bu i ld ing

2. Cool the gas in a cold-water
ba th  be fo re  i t  goes  to  the
exhaust

3. P rov ide  f r e sh  a i r  duc t s  in
the  roof  o f  the  genera to r
bu i ld ing

4. Open al l  doors and hatches
on  the  genera to r  se t

4-10. Afer  the  genera to r  se t  i s
i n s t a l l e d , the next  s tep you
or your crew should do is  to

1. t e s t - o p e r a t e  t h e  u n i t  t o
check voltage and frequency

2. place the unit  under 110
percen t  load  fo r  2  hours

3. conduc t  a  v i sua l  ove ra l l
i n spec t ion

4. p lace  the  genera to r  in
opera t ion

4-11. You can shorten the warming-up
per iod  fo r  a  l a rge  genera to r  by

1. opening and latching the fan
cover

2 . c los ing  the  bypass  shu t t e r s
and doors

3. covering the engine exhaust
s t acks

4. c los ing  the  roof  ha tches  and
s ide  louve r s

4-12. T h e  i n s t a l l a t i o n  r e s i s t a n c e  o f
the  s t a to r  and  ro to r  wind ings  o f
a 120/208-volt  generator  should
be checked with a megohm meter
b e f o r e  o p e r a t i o n ,  b u t  t h e  t e s t
vol tage should not  exceed

1. 250 v o l t s dc
2. 250 v o l t s ac
3. 500 v o l t s dc
4. 500 v o l t s ac

4-13. When the manufacturer's
i n s t r u c t i o n s  a r e  n o t  a v a i l a b l e ,
brushes for  integral  horsepower
and integral  ki lowatt  machines
a re  to  be  se t  wi th  a  b rush
pressure  o f

1. 1.0 t o 2.0 p s i
2. 2.0 t o 2.5 p s i
3. 3.0 t o 3.5 p s i
4. 4.0 t o 4.5 p s i

4-14. The changeover board on an
advanced-base generator  is  used
as a means of

1. d i sconnec t ing  the  gene ra to r
l eads  f rom the  po ten t i a l
transformers

2. d i sconnec t ing  the  gene ra to r
leads from the current
t r ans fo rmers

3. rea r rang ing  the  genera to r
leads to change phase
r o t a t i o n

4. rea r rang ing  the  in te rna l
a l t e r n a t o r  l e a d s  t o  g i v e
a  spec i f i ed  ou tpu t  vo l t age

4-15. The grounding electrode for  a
generator  set  should have a
res i s t ance - to -g round  read ing  o f
no more than how many ohms?

1 . 1 0
2 . 2 5
3 . 5 0
4 . 7 5

4-16. Genera to r  load  cab les  tha t  a re
placed underground (direct
burial) must be of a type known
as

1. RHW (heat and moisture
r e s i s t a n t )

2. TW (thermoplast ic-insulated)
3. WP (waterproof)
4 . R  ( rubber - insu la ted ,

rubber - j acke ted)
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4-17.

4-18.

4-19.

4-20.

Learning Objective: Recognize
the  p rocedures  to  fo l low in
operat ing and maintaining an
advanced-base generator  plant .

The purpose of keeping a
g e n e r a t o r  s t a t i o n  l o g  i s  t o

1. help determine when a
p a r t i c u l a r  p i e c e  o f
equipment needs preventive
maintenance

2. record the fuel  consumption
o f  a l l  g e n e r a t o r s

3. p rov ide  a  h i s to ry  o f  cu r ren t
demands by all customers

4. record  the  au tomat ic
o p e r a t i o n s  o f  t h e  f u e l
transfer  pump

The  p rocedure  tha t  a s su res  tha t
a l l  sys t ems  and  con t ro l s  a re
p roper ly  a l igned  fo r  ope ra t ion
i s  found  in  the

1. p r e s t a r t  c h e c k l i s t
2. operator maintenance manual
3. intermediate maintenance

manual
4. shutdown checklis t

Before two generators can be
opera ted  in  pa ra l l e l ,  t hey  mus t
be brought  into synchronism.
When they are in synchronism,
which of  the fol lowing
cond i t ions  mus t  ex i s t ?

1. The terminal  voltages must
be equal

2. The frequencies must  be
equal

3. The voltage sequences must
be in phase

4. All  of  the above

One of the primary con-
s i d e r a t i o n s  i n  p a r a l l e l i n g
genera to r  se t s  i s  ach iev ing
the  p rope r  d iv i s ion  o f  load .
What  charac te r i s t i c  o f  the
genera to r  se t  accompl i shes
t h i s  d i v i s i o n  o f  l o a d ?

1. Vol tage  regu la to r
s e n s i t i v i t y

2. Vol tage  regu la to r  r ange
3. Governor speed droop
4. Governor load l imit

4-21.

4-22.

4-23.

4-24.

4-25.

Of  th ree  genera to r s  opera t ing  in
p a r a l l e l , how many are set at
zero on the speed droop dial?

1 . One
2.
3.

Two
Three

4. Four

The frequency of the slave
machine should be s l ight ly
h igher  than  tha t  o f  the  mas te r
machine when the circuit  breaker
i s  c losed  to  ensu re  tha t  t he

1. slave machine assumes a
small amount of load

2. slave machine assumes a
large amount of load

3. master machine assumes a
small amount of load

4. master machine assumes a
large amount of  load

I f  t he  synchron iz ing  l igh t s
bl ink on simultaneously and off
simultaneously,  which of  the
fo l lowing  cond i t ions  ex i s t ( s ) ?

1. The frequencies are equal
2. The voltages are equal
3. The voltage sequences are

in phase
4. Al l  o f  the  above

I f  you  no t i ce  tha t  t he  synchro -
n iz ing  l i gh t s  a r e  b l ink ing  on
and  o f f  a l t e rna te ly ,  wha t  ac t ion
should you take?

1. Ad just the speed of the
incoming generator

2. Adjust  the speed of  the
on- l ine  genera to r

3. Adjus t  t he  vo l t age  o f  the
incoming generator

4. Interchange any two load
cables of  the incoming
genera to r

When you are paralleling by
us ing  the  synchron iz ing  l i gh t s ,
when should you close the
c i r c u i t  b r e a k e r  t o  p l a c e  t h e
incoming generator  on the l ine?

1. A t  t h e  i n s t a n t  b o t h  l i g h t s
go out

2. A t  t h e  i n s t a n t  b o t h  l i g h t s
go on

3. Whi le  bo th  l igh t s  a re  ou t
4. While both l ights  are on
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4-26. The power factor of an
e l e c t r i c a l  l o a d  i s  d e t e r m i n e d
by dividing the

1. true power by the peak power
2. true power by the apparent

power
3. apparent power by the peak

power
4. peak power by the average

power

4-27. Capacitors may be used to
improve the power factor of  a
system when the reduced power
factor  has been caused by the
e f fec t s  o f  which  o f  the
following components?

4-28.

4-29.

1. Lagging reactive
2. Leading reactive
3. P u r e l y  r e s i s t i v e
4. Each of the above

You can divide the react ive load
between two generators by
ad jus t ing  the

1. speed  o f  the  genera to r s
2. vo l t age  o f  the  genera to r s
3. speed droop of  the governors
4. capac i t ance- reac tance  o f  the

vo l t age  r egu la to r s

What is  the purpose of
ins t a l l ing  bo th  a  mechan ica l
c lock  and  an  e lec t r i c  c lock  a t
a power plant?

1. To  ensure  cor rec t  genera to r
output  frequency

2. To compensate for power
f a i l u r e s

3. To  ensure  cor rec t  genera to r
ou tpu t  vo l t age

4. To indicate improper division
o f  r e a c t i v e  l o a d

4-30. All  of  the fol lowing maintenance
checks are performed by the
operator EXCEPT

1. check ing  the  l eve l  o f  the
coo lan t

2. g r e a s i n g  t h e  f u e l  t r a n s f e r
pump

3. d ra in ing  wa te r  f rom the  fue l
tank

4. add ing  o i l  t o  the  c rankcase

4-31.

4-32.

4-33.

4-34.

Learning Objective: I d e n t i f y
components and types of
d i s t r ibu t ion  sys t ems  and  po in t
out  advantages and disadvantages
of each.

For which of  the fol lowing
reasons is  an overhead
d i s t r ibu t ion  sys tem pre fe r red
over an underground system?

1. I t  i s  n o t  a f f e c t e d  b y
climate

2. It can accommodate larger
conductors

3. I t  uses lower primary
vo l t ages

4. I t  o f f e r s  g r e a t e r
f l ex ib i l i t y  t o  chang ing
condit ions

In  the  loop  d i s t r ibu t ion  sys t em,
how many breakers are instal led
n e a r  t h e  d i s t r i b u t i o n
transformers to open each
primary cable?

1. One
2. Two
3. Three
4 . Four

A network system and a radial
sys tem d i f fe r  wi th  r e spec t  to
the

1. type of  t ransformers used
2. type of  fuses used
3. way the secondaries are

connected
4. way the primaries are

connected

If  a new primary feeder system
must  be f lexible because of
probable future growth,  what
type of system should you
recommend?

1. Network
2. Radial
3. Loop
4. Each of the above
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4-35. The  vo l t age  a t  t he  d i s t r ibu t ion
center  can be maintained
prac t i ca l ly  cons tan t  by
ins ta l l ing  a  f eede r  vo l t age
r e g u l a t o r  a t  t h e

1. d i s t r i b u t i o n  c e n t e r
2. subs t a t ion
3. gene ra t ing  s t a t ion
4. d i s t r ibu t ion  t r ans fo rmer

4-36. The fused cutouts  located
between the primary mains and
the  t r ans fo rmer  p ro tec t  the
transformer against  which of
the fol lowing occurrences?

1. High-voltage surges
2. S h o r t  c i r c u i t s
3. Overloads
4. Both 2 and 3 above

Learning Objective: Recognize
factors  used in implementing a
t r a n s f o r m e r  i n s t a l l a t i o n .

4-37. L igh tn ing  a r res te r s  fo r  a
d i s t r ibu t ion  t r ans fo rmer  shou ld
be located between the

1. primary mains and fused
cu tou t s

2. primary and secondary sides
of  the  t r ans fo rmer

3. fused cutouts  and the
secondary bushings of  the
transformer

4. secondary side of  the
t rans fo rmer  and  the  se rv ice
drop

4-38. Which of  the fol lowing types of
d i s t r ibu t ion  t r ans fo rmers
r e q u i r e ( s )  t h e  i n s t a l l a t i o n  o f
ex te rna l  p ro tec t ive  dev ices?

1. Conventional
2. Se l f -p ro tec ted
3. Both 1 and 2 above
4. Comple te ly  se l f -p ro tec ted

Figure 4A

IN ANSWERING QUESTIONS 4-39 THROUGH
4-41, REFER TO THE TRANSFORMER
INSTALLATION REPRESENTATION IN FIGURE
4A.

4-39. What is the maximum demand based
on a 0.9 demand factor?

1. 5.6 kVA
2. 6.9 kVA
3. 10.4 kVA
4. 11.5 kVA
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4-40.

4-41.

4-42.

What is the minimum size of
transformer needed to supply
the average demand?

1. 10 kVA
2. 15 kVA
3. 25 kVA
4. 37.5 kVA

The  mos t  su i t ab le  loca t ion  fo r
the  t r ans fo rmer  i s  a t  po le

1. J
2. K
3. L
4. M

Transformers larger than 100 kVA
are usually mounted on a

1. pad or  platform
2. pole below the secondary

mains
3. pole above the secondary

mains
4. cluster mount above the

primary mains

Learning Objective: Recognize
t h e  s t e p s  r e q u i r e d  t o  s e l e c t
the size and type of  guy wire
and  anchor  cor rec t ly .

4-43. A cor rec t ly  ins t a l l ed  guy
pro tec t s  the  po le  l ine  f rom
damage caused by

1. improperly sagged l ine
conductors

2. large transformer banks
3. t h e  s t r a i n  o f  t h e  l i n e

conductors

4-44. What  e f fec t ,  i f  any ,  wi l l  any
change  in  d i r ec t ion  o f  the
t r ansmiss ion  l ine  have  on  l ine
conductor  tension?

1. Inc rease  the  t ens ion
2. Decrease the tension
3. Double the tension
4. None

4-45. Which of the following
l e a d - t o - h e i g h t  g u y  r a t i o s  i s
p r e f e r r e d  t o  r e d u c e  s t r e s s e s
on the pole?

1. .75 to 1.0
2. 1.0 to 1.0
3. 1.0 to 1.5
4. 1.5 to 1.0

4-46. The holding power of an anchor
depends upon which of the
fol lowing condit ions?

1. The area of the anchor
plate

2. The depth set t ing
3. The type of  soi l
4. All  of  the above

Learning Objective: Iden t i fy
the components and requirements
needed to provide protect ion on
a power distr ibution system.

4-47. L igh tn ing  a r res t e r s  p ro tec t
the primary l ines from

1. overcur ren t  su rges
2. undervoltage condit ions
3. overvoltage caused by

lightning
4. low power factor  condit ions

4-48. When  ins t a l l ing  a  s ing le -phase ,
100-kVA transformer with an
operat ing voltage of  2,400
volts, wha t  s i ze  o f  fuse  l ink
do you need?

1. 50
2. 65
3. 100
4. 150

4-49. When  ins ta l l ing  a  th ree -phase ,
150-kVA transformer bank with
an operat ing voltage of  12,000
v o l t s , wha t  s i ze  o f  fuse  l ink
do you need?

1. 10
2. 15
3. 20
4. 40

4-50. I n  a  t h r e e - p h a s e  i n s t a l l a t i o n ,
where is  the wire from the top
o f  e a c h  l i g h t n i n g  a r r e s t e r
a t t ached?

1. To the secondary l ine
2. To the transformer housing
3. To the primary l ine
4. To the main ground wire
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4-51. Where is the ground wire on
an  ove rhead  d i s t r ibu t ion  l ine
normally mounted?

1. Below the primary l ines
2. Below the secondary l ines
3. Alongside the neutral  wire
4. Above the primary l ines

4-52. Which of  the fol lowing act ions
will  improve the power factor
of  a  power distr ibution system
wi th  l agg ing  cu r ren t s?

1. Ins t a l l ing  a  capac i to r  bank
2. Inc reas ing  the  s i ze  o f  the

primary conductors
3. P lac ing  a  r e s i s t ive  load

i n  p a r a l l e l  w i t h  a  r e a c t i v e
load

4. All  of  the above

4-53. You can protect  primary feeder
capaci tor  banks from l ightning
damage by instal l ing

1. l i gh tn ing  rods
2. ground rods
3. h igh-vo l t age  fused  cu tou t s
4. l i g h t n i n g  a r r e s t e r s  o f  t h e

l ine  type

4-54. At what point in a power
dis tr ibut ion system should you
i n s t a l l  a  c a p a c i t o r  b a n k  f o r
added load capacity?

4-55. Before  shor t - c i r cu i t ing  the
t e r m i n a l s  o f  a  c a p a c i t o r  a f t e r
i t  has been de-energized,  you
should wait a minimum of how
many minutes?

1 . 5
2 . 1 0
3 . 1 5
4 . 3 0

4-56. Fac i l i t i e s  a re  found  in  wha t
area of the NAVFAC P-437?

1. Par t 1 of Volume I
2. Par t 2 of Volume I
3. P a r t 1 of Volume I I
4. Par t 2 o f Volume I I

4-57. Components are defined as a
grouping of

1. equipment and materials  that
has  no  spec i f i c  func t ion  o r
mission

2 . personnel  and equipment that
has  a  spec i f i c  func t ion  o r
mission

3. pe r sonne l  and  ma te r i a l s  tha t
has  a  spec i f i c  func t ion  o r
mission

4. pe r sonne l  and  ma te r i a l s  tha t
has  no  spec i f i c  func t ion  o r
mission

1. Transformer bank
2. Load center
3. Substat ion
4. Genera t ing  s t a t ion
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A s s i g n m e n t  5

Textbook Assignment: "Field Riggings and Hoist ing Systems."
Pages 6-1 through 6-18.

5 - 1 .

5 - 2 .

5 - 3 .

5 - 4 .

Learning Objective: Recognize
pr inc ip le s  o f  des ign ing  and
e rec t ing  s imple  ho i s t ing
dev ices .

F ie ld -e rec ted  ho i s t ing  dev ices
bas ica l ly  cons i s t  o f  a  b lock-
and-tackle system arranged on
some form of skeleton structure
consist ing of  wooden poles or
steel  beams.

1. True
2. False

When natural  holdfasts  of
suf f i c ien t  s t r eng th  a re  NOT
a v a i l a b l e , which of the
following devices can be used?

1. Log deadman only
2. Combination-log-picket

ho ld fas t  on ly
3. Combination-picket  holdfast

only
4. Any man-made holdfast

When using trees as holdfasts ,
you should always at tach the
guys near

1. a s turdy branch to avoid
s l i pp ing

2. the  cen te r  o f  the  t runk
o f  a  t r e e

3. ground level

Af te r  a  guy  l ine  to  a  p icke t
ho ld fas t  i s  t i gh tened ,  wha t
means should be used to secure
the  guy  l ine?

1. A clove hi tch
2. Two clove hitches
3. A ha l f  h i t ch
4. Two half  hi tches

5-9.

5-8.

5-7.

5-6.

5-5. The simplest  type of  holdfast
tha t  i s  su i t ab le  fo r  an  anchor
guy and that  can bear  loads up
to 4,000 pounds is  a  3-2-l
combination picket .

1. True
2. False

Suppose a picket  holdfast  wil l
be used for  several  days. What
should the guys be made of?

1. Smal l  s tu f f
2. Galvanized wire
3. Both 1 and 2 above

Which of  the fol lowing is  the
bes t  desc r ip t ion  o f  the
combinat ion-log picket?

1. The guy is  connected to the
cen te r  o f  a  log  bur i ed  in
the ground

2. The guy is  connected to the
cen te r  o f  a  log  l a shed  to
the  t runks  o f  two  t r ees

3. The guy is anchored to a
log or  t imber supported
aga ins t  fou r  o r  s ix
combinat ion-picket  holdfasts

How should the holes for a rock
h o l d f a s t  b e  d r i l l e d ?

1. 1 to 2 feet  deep and
straight up and down

2. 1 1/2 to 3 feet deep and at
a sl ight  angle away from the
d i r e c t i o n  o f  p u l l

3. 1 1/2 to 3 feet deep and at
a  s l igh t  ang le  towards  the
d i r e c t i o n  o f  p u l l

When  a  s t ee l -p icke t  ho ld fas t  i s
being used, t h e r e  i s  a n
advantage to using two or more
units  in  combinat ion.

1. True
2. False
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5-10.

5 - 1 1

5 - 1 2

Determine the maximum height of
at  t imber gin pole that  has an
8-inch diameter.

1. 10 f e e t
2. 28 f e e t
3. 48 f e e t
4. 50 f e e t

Determine the minimum distance
from the base of  the gin pole to
the anchorage of  the guy l ines
fo r  a  15- foo t  g in  po le .

1. 15 f e e t
2. 30 f e e t
3. 45 f e e t
4 . 60 f e e t

What part of a gin pole assembly
i s  mos t  l i ke ly  to  be  the  weakes t
po in t ?

1. Load line
2. F a l l  l i n e
3. Holdfast
4. Af te r  guy  l ine

5 - 1 3 . To have the LEAST amount of
stress  on the guys,  you should
have the gin pole in what
pos i t i on?

1. Almost horizontal
2. V e r t i c a l
3. At a 45° angle

5-14

5-15

When rigging a gin pole, you
should use a  square knot  to

1. hang the guys on the pole
2. t i e  t he  guys  to  the

ho ld fas t s
3. t i e  the  fo rward  guys  to

the back guys
4. secure the ends of  the

lashings

When laying out the guy line on
the ground before the erect ion
of a  12-foot  pole,  you should
make them how many feet long?

1 . 1 2
2 . 2 4
3 . 4 8
4 . 7 2

Figure 5A

IN ANSWERING QUESTIONS 5-16 AND 5-17, REFER TO FIGURE 5A.
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5-16. When preparing to use a deadman
as an anchor for  a  guy,  you
should begin by making an
excava t ion  s imi la r  to  the  one
shown at

1 . A
2 . B
3 . C

5-17. A deadman should be buried and
the guy wrapped around it as
shown at

1. A only
2. B only
3. C only
4. Either A, B, or C, whichever

i s  p r e f e r r e d

5-18. To keep a gin pole from skidding
while being erected,  what  should
you do?

1. Reeve  t ack le  to  the  rea r  o f
t h e  p o l e  a n d  a t t a c h  i t  t o  a
s t a t i o n a r y  o b j e c t

2. Have  pa r t  o f  the  e rec t ion
c r e w  t i e  i t  o f f  a t  t h e  b a s e
of the pole and pull  forward
whi le  the  res t  o f  the  c rew
ra i ses  the  po le  f rom the
r e a r

3. Se t  up  a  p icke t  ho ld fas t
abou t  3  fee t  fo rward  o f  the
p o l e  b a s e  a n d  t i e  i t  o f f  a t
the  base  o f  the  po le

5-19. Gin  po les  o f  50  fee t  o r  l e s s  can
be easi ly handled by hand.

1. True
2. False

5-20. To  e rec t  a  g in  po le  p roper ly ,
you should have a crew
consisting of how many members?

1. 10 o r more
2. 6 t o 9
3. 3 t o 5

5-21. The  ho le  fo r  the  base  o f  the  g in
pole should be how deep?

5-22. When raising the gin pole,  what
can you do to get  the block in
reach?

1. T ie  a  l ine  to  the  hook  o f
the movable block

2. O v e r h a u l  t h e  t a c k l e  u n t i l  i t
i s  l onger  than  the  po le ,  and
secure i t  to an anchorage

3. Roth 1 and 2 above

5-23. What is  meant by "drif t ing"?

1. Moving an object  lef t  or
r i g h t

2. Moving the top of the pole
15° without moving the base

3. Hoi s t ing  o r  p l ac ing  a  load

5-24. Besides l i f t ing heavy machinery
or  bu lky  ob jec t s ,  shea r  l egs  can
be used for

1. un load ing  t rucks  and  f l a t -
ca rs

2. hoist ing over wells ,  mine
s h a f t s , and other
excavations

3. support ing ends of  a
cableway and highline

5-25. As  pa r t  o f  the  shea r s '  r igg ing ,
the af ter  guy should be s trong
enough to lift how much of the
load?

1. One fourth
2. One half
3. Three fourths

5-26. After  wrapping the tops of  the
po les  fo r  shea r  l egs  wi th  smal l
s t u f f , you should t ighten and
secure  the  l a sh ing  by

1. mousing
2. shearing
3. guying
4. frapping

5-27. When preparing to erect  a
40- foo t  shear ,  how fa r  apar t
should you dig the holes  that
wi l l  suppor t  t he  l egs?

1. 6 t o 12 inches
2. 16 t o 18 inches
3 . 20 t o 24 inches

1. 10 f e e t
2. 16 f e e t
3. 20 f e e t
4 . 24 f e e t
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5-28. How deep in the ground should
holes be dug to keep shear  legs
from kicking out  while  in
operat ion?

1. 1 foot
2 . 2 f e e t
3. 1.5 f e e t
4 . 6 inches

5-29. When  a  load  i s  app l i ed ,  i t  i s  a
good  p rac t i ce  to  l a sh  the  bu t t
ends  o f  the  shea r s  wi th  cha in ,
l i n e , or boards to keep them
from spreading.

1. True
2. False

5-30. Which of  the fol lowing is  an
advantage of  using the t r ipod
in  a  ho i s t ing  ope ra t ion?

1. I t  i s  s t a b l e
2. I t  r equ i re s  no  guys  o r

anchorage
3. I t  h a s  a  c a p a c i t y  g r e a t e r

than that  of  shears made
of material  of  the same
s i z e

4. Each of the above

Figure 5B

IN ANSWERING QUESTION 5-31, REFER TO
FIGURE 5B.

5-31. When erect ing a 35-foot  t r ipod
without  the aid of  mechanized
equ ipment  o r  aux i l i a ry  ho i s t s ,
which arrangement shown in
figure 5B should you use for
l a sh ing  the  po les  be fo re
e rec t ion?

1 . A
2 . B
3 . C
4 . D

5-32. The proper spread for  the legs
of a  t r ipod is  between one half
and two thirds of  the length of
a  l eg .

1. True
2. False

Figure 5C

IN ANSWERING QUESTION 5-33, REFER TO
FIGURE 5C.

5-33. As viewed from the top, a
p roper ly  e rec ted  t r ipod  looks
like which part  of  f igure SC?

1 . A
2 . B
3 . C
4 . D

5-34. If  a  20-foot- long boom is  needed
to provide the desired working
rad ius  fo r  a  boom der r i ck ,  the
mast is approximately how many
fee t  long?

1 . 2 0
2 . 3 0
3 . 4 0
4 . 6 0
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5-35. When rigging a boom derrick,
you should keep the bottom end
of the boom from slipping
downward on the mast by securing
i t  w i t h

1. c l e a t s
2. t h e  t o p p i n g  l i f t
3. a  s l i n g
4. guys

5-36. What blocks should be at tached
at the same point on a boom
der r ick?

1. Fair lead block and f ixed
tack le  b lock

2. Fixed tackle block and f ixed
t o p p i n g  l i f t  b l o c k

3. Running topping l i f t  block
and  fa i r l ead  b lock

4. Fixed tackle block and
running topping l i f t  b l o c k

Figure 5D

IN ANSWERING QUESTION 5-37, REFER TO
FIGURE 5D.

5-37. The recommended heavy-load
position of the boom on a boom
der r i ck  i s  shown in  f igure  5D a t

1 . A 1. Spur gear assembly
2 . R 2. Chain lock assembly
3 . C 3. Upper hook
4 . D 4. Lower hook

5-38. The average person can pull  with
a force of nearly 100 pounds on
a  s i n g l e  v e r t i c a l  l i n e . The
same person can pull  on a s ingle
hor izon ta l  l ine  wi th  a  fo rce  o f
how many pounds?

1 . 30
2 . 60
3 . 90
4 . 120

5-39. Which of  the fol lowing is  an
advantage in using a chain hoist
over other devices?

1. Loads can remain stat ionary
wi thou t  r equ i r ing  a t t en t ion

2. Loads can be handled
cau t ious ly

3. Heights  can be adjusted
accura te ly

4. Each of the above

IN ANSWERING QUESTIONS 5-40 THROUGH
5-42, SELECT FROM COLUMN B THE HOIST
BEST SUITED FOR THE OPERATION IN COLUMN
A. RESPONSES IN COLUMN B MAY BE USED
ONCE, MORE THAN ONCE, OR NOT AT ALL.

A. OPERATIONS B. HOISTS

5-40. L i f t ing  o rd ina ry 1. D i f f e r -
loads  f r equen t ly e n t i a l

chain
5-41. L i f t i n g  l i g h t h o i s t

loads  occas iona l ly
2. Ratchet-

5-42. Pull ing heavy handle
o b j e c t s  h o r i - pu l l
zon ta l ly  ove r h o i s t
shor t  d i s t ances (come-

along)

3. Spur
gear
h o i s t

5-43. What part  of  a  chain hoist
a s sembly  i s  i n t en t iona l ly
manufactured to be the weakest
pa r t?
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5-44.

5-45.

5-46.

5-47.

5-48.

5-49.

The hooks or  l inks of  a  chain
ho i s t  t ha t  show s igns  o f
spreading or excessive wear
should be replaced before the
ho i s t  i s  u sed  aga in .

1. True
2. False

Af te r  e rec t ing  a  po le  de r r i ck
fo r  a  l i f t ing  job ,  where  shou ld
you  ins t a l l  a  hand-opera ted
winch?

1. At  l eas t  one  po le  l eng th
beh ind  the  de r r i ck

2. To  the  r igh t  o f  the  po le
using a snatch block
and  fa i r l ead

3. On ei ther  s ide of  the knee
braces

4. Near  the  foo t  o f  the  de r r i ck

Suppose a power-driven winch is
s e t  u p  s o  t h a t  t h e  h o i s t i n g  l i n e
leaves the drum at  an angle
upward from the ground. Which
of  the  fo l lowing  ac t ions  shou ld
you  t ake  to  avo id  l i f t i ng  the
winch clear  of  the ground?

1. Inc rease  the  s i ze  o f  the
winch

2. Move the load slowly
3. Place a leading block in

the system to change the
d i r e c t i o n  o f  p u l l

4. All  of  the above

As  a  ho i s t ing  l i ne  i s  be ing
wound on a drum, you must make
sure  tha t  the  f l ee t  ang le  does
NOT exceed a maximum of how many
degrees?

1 . 6
2 . 2
3 . 8
4 . 4

The  l i f t ing  capac i ty  o f  a  c rane
is dependent upon the

1. diameter of  the winch
2. s i z e  o f  t h e  f l e e t  a n g l e
3. s i ze  o f  t he  l i f t i ng  hook
4. boom length and angle

Which of  the fol lowing factors
i s  u sed  to  des igna te  the  s i ze
o f  s m a l l  s t u f f ?

1. Diameter
2. Circumference
3. Number of strands
4. Number of  threads per strand

5-50.

5-51.

5-52.

5-53

5-54

The  l a rges t  s i ze  man i l a  l ine
o r d i n a r i l y  c a r r i e d  i n  s t o c k  i s
how many inches?

1 . 8
2 . 2
3 . 1 2
4 . 1 6

Which of the following formulas
can be used to f ind the
approximate breaking strength
(BS) of manila l ine?

1 . BS = c 2 x 900

2 . BS = C 2 x 2400

3 . BS = D2 x 900

4 . BS = D2 x 2400

A wide margin between the safe
working load (SWL) and the
break ing  s t r eng th  o f  f ibe r  l i ne
i s  des i rab le  fo r  wha t  r eason?

1. To  a l low fo r  the  s t r a in
imposed only by jerky
movements

2 . To  a l low fo r  the  s t r a in
imposed only when the line
is  bent  over  sheaves

3. To  a l low fo r  the  s t r a in
imposed by jerky movements
and when the l ine is  bent
over sheaves

4. To  a l low for  the  d i f fe rence
in  the  va r ious  types  o f
f ibe r s  used

What is  the formula for  f inding
the SWL of f iber l ine ( in
pounds)?

1. SWL = D x 150

2. SWL = C x 150

3. SWL = D2 x 150

4. SWL = c2 x 150

What is  the SWL of a f iber l ine
whose circumference is  6 inches?

1. 1,800 pounds
2. 2,400 pounds
3. 3,800 pounds
4. 5,400 pounds
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5-55. The normal SWL for a new fiber
l ine can be increased by what
percentage?

1. 10%
2. 20%
3. 30%
4. 40%

5-56. A used f iber  l ine in good
cond i t ion  has  wha t  sa fe ty
f a c t o r  f i g u r e d  i n ?

1. Eight
2. Six
3. Three
4. Four

IN ANSWERING QUESTIONS 5-57 THROUGH
5-59, SELECT THE TYPE OF STEEL IN
COLUMN B THAT IS BEST DESCRIBED BY
THE STATEMENT IN COLUMN A. NOT EVERY
RESPONSE IN COLUMN B IS USED.

A. DESCRIPTIONS B. STEELS
Figure SE

5-57. I t  h a s  a  t e n s i l e 1.
s trength of  200,000
to 220,000 pounds
per  square  inch
( p s i ) . 2.

Improved
plow
s t e e l

5-58. I t  i s  s u i t a b l e  f o r
hau l ing , h o i s t i n g ,  3 .
and logging.

Plow
s t e e l

Mild
plow
s t e e l

R a i l -
road
s t e e l

5-59. Most  of  the wire
r o p e  y o u  w i l l  u s e  4 .
will be made of
t h i s  m a t e r i a l .

IN ANSWERING QUESTION 5-60, REFER TO
FIGURE SE.

5-60. What  i s  the  s i ze  o f  the  wi re
rope shown?

1. 1 inch, 6 x 19
2. 1 inch, 6 x 24
3. 3 1/8 inch, 6 x 37
4. 7/8 inch, 6 x 24

5-61. To measure the diameter of a
wire rope, you should use what
method?

1. Measure in one place near
the middle

2. Measure in two places near
the middle, 10  fee t  pa r t .
Average the results

3. Measure in three places,
10  fee t  apar t . Average the
r e s u l t s

4 . Measure in three places,  5
f e e t  a p a r t . Average the
r e s u l t s
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5-62. What is the NAVFAC formula for 5-64.
finding the SWL of wire rope

The SWL of old wire rope should

in tons?
be reduced by what percentage?

1. 15%
1. SWL = C x 4 2. 25%

3. 50%
2. SWL = D x 4 4. 70%
3. SWL = C2 x 4

4. SWL = D2 x 4

5-63. What is the SWL, in tons,
of  a  1 1/2-inch wire rope?

1 . 1 2
2 . 9
3 . 7
4 . 6
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A s s i g n m e n t  6

Textbook Assignment: "Alarm Systems." Pages 7-1 through 7-28.

Learning Objective: Recognize
the  p r inc ip le s  o f  ope ra t ion  o f
a  f i r e  a la rm sys tem.

6-1. The primary purpose of a
building alarm system is  to

1. t e s t  t he  sp r ink le r  sys t em
2. c lose  f i r e  doors  and  shu t

down fans
3. p r o t e c t  l i f e ,  p r o p e r t y ,  a n d

con t inu i ty  o f  ope ra t ions
4. provide a convenient method

f o r  h a v i n g  f i r e  d r i l l s

6 -2 . The capabil i t ies  of  a  noncoded
a la rm sys tem a re  such  tha t  i t

1. can  iden t i fy  the  loca t ion  o f
the device causing the alarm

2. may identify the source of
the alarm by using an
annunciator  system

3. may  cause  be l l s  t o  r ing  in
a  d i s t i n c t i v e  p a t t e r n

4. may cause audible s ignals
to sound in a march-time
cadence

6-3 . A mult iplex alarm system is
considered to be

1. coded
2. noncoded
3. old-fashioned
4. an undesirable and

nonapproved  ins t a l l a t ion

6-4 . The trend in operat ing voltage
f o r  s o l i d - s t a t e - c o n t r o l
c i r c u i t r y  i s  t o w a r d

1. low-voltage dc
2. high-voltage dc
3. low-voltage ac
4. high-voltage ac

IN ANSWERING QUESTIONS 6-5 AND 6-6,
REFER TO TEXTBOOK FIGURE 7-2.

6 -5 . A building f ire alarm power
supply typically does NOT
contain which of  the fol lowing
devices?

1. Relays
2. I n i t i a t i n g  d e v i c e s
3. Terminals
4. Transformers

6-6. Fuse  F2  p ro tec t s  aga ins t  c i r cu i t
defects  that  would cause

1. ac power fai lure
2. t r ans fo rmer  shor t  c i r cu i t
3. ba t t e ry  ove r load
4. d iode  b r idge  f a i lu re

6-7 . A fire alarm system power supply
does NOT perform which of the
fol lowing functions?

1. Convert  ac l ine voltage
to low-voltage ac

2. Rec t i fy  low-vo l t age  ac  to
produce low-voltage dc

3. Charge the system standby
b a t t e r y

4. Direct ly power the building
fans

6-8. some smoke detectors require
power supplies that  can be
described in which of  the
following ways?

1. More sophist icated than the
power supplies  required by
o t h e r  p a r t s  o f  t h e  f i r e
alarm system

2. Less  soph i s t i ca t ed  than  the
power supplies  required by
o t h e r  p a r t s  o f  t h e  f i r e
alarm system

3. Half-wave power supplies
4. Saw-tooth wave power

supp l i e s
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6 - 9 .

6-10.

6-11.

6-12.

The control  uni t  continuously
moni to r s  the  c i r cu i t  w i r ing  to
ind ica te  a / an

1. ac  power  fa i lu re
2. dir ty smoke detector
3. d e f e c t i v e  f i r e  a l a r m  b e l l
4. d e f e c t i v e  s p r i n k l e r  c o n t r o l

valve

The  fea tu re  in  f i r e  a la rm
sys tems  tha t  warns  o f  po ten t i a l
o r  ac tua l  e l ec t r i ca l  p rob lems
is known as

1. s ignal  monitoring
2. sp r ink le r  supe rv i s ion
3. e l e c t r i c a l  s u p e r v i s i o n
4. trouble monitoring

I f  an  open  fau l t  occurs  in  a
superv i sed  c i r cu i t ,  how i s  the
superv i so ry  cu r ren t  typ ica l ly
a f fec ted?

1. I t  d rops  to  ze ro
2. I t  i n c r e a s e s , b u t  t h e  f a u l t

causes  a  fa l se  a la rm
3. I t  i n c r e a s e s , b u t  t h e  f a u l t

causes  a  t roub le  s igna l
4. I t  r emains  cons tan t ,  bu t

the  f au l t  causes  a  t roub le
s igna l

Learning Objective: Iden t i fy
the funct ion and operat ion of
auxil iary equipment used in
t h e  i n s t a l l a t i o n  o f  f i r e  a l a r m
equipment.

For which of  the fol lowing
reasons  a re  bu i ld ing  a la rm
systems connected to a remote
s i g n a l  r e c e i v i n g  s t a t i o n ?

1. The occupants of  the
building may not know how
to  respond  to  f i r e  a l a rms
c o r r e c t l y

2. The occupants of  the
building may be exci ted

3. The building may not be
occup ied  a t  the  t ime  o f
the alarm

4. All  of  the above

IN ANSWERING QUESTION 6-13, REFER TO
TEXTBOOK FIGURE 7-5.

6-13. Which of the following
desc r ip t ive  s t a t emen t s  i s
correct  concerning a remote
s t a t i o n  t y p e  o f  f i r e  a l a r m
system?

6-14.

6-15.

6-16.

1. I t  is  normally a coded
system

2. I t  r e q u i r e s  a  p a i r  o f  w i r e s
for each alarm signal

3. I t  p rov ides  s igna l ing  f rom
t r a n s m i t t e r s  o f  t h e
municipal  type

4. I t  does not  use annunciat ion

Which of  the fol lowing devices
i s  u s e d  t o  c o n t r o l  v e n t i l a t i o n
fan  ope ra t ion  by  us ing  f i r e
alarm system power supply?

1. Double-throw-over switch
2. Remote transmitter
3. Relay with mult iple contacts
4. Knife switch

Which, i f  any , o f  the  fo l lowing
desc r ip t ions  app l i e s  to  the
contacts of most approved
i n i t i a t i n g  d e v i c e s ?

1. Normally open contacts  that
close on alarm

2. Normally closed contacts
that open on alarm

3. Double  se t s  o f  con tac t s ,
one  pa i r  fo r  t roub le  and
one  pa i r  fo r  a la rm

4. None of the above

Which, i f  any , of  the fol lowing
ac t ions  shou ld  you  t ake  to  t e s t
t h e  e l e c t r i c a l  f u n c t i o n  o f  a
manual pull box?

1. Break  the  g lass  r e t a ine r
2. Remove the pull box and

s h o r t - c i r c u i t  t h e  t e r m i n a l s
on the back

3. Open the pull box with an
appropr i a t e  too l

4. None of the above
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6-17. You should test  al l  manual
dev ices  on  a  ro ta t ion  schedu le
s o  t h a t  a l l  d e v i c e s  a r e  t e s t e d
at  what frequency?

1. Monthly
2. Quar te r ly
3. Semiannually
4. Annually

6-18. Yost  general-purpose automatic
fire alarm systems are probably
i n i t i a t e d  b y  h e a t  d e t e c t o r s .

6-19.

6-20.

6-21.

1. True
2. False

A fixed-temperature detector may
be checked for  actuat ion by

1. superv i so ry  cu r ren t
2. v i sua l  i n spec t ion
3. signal  monitoring
4. a u x i l i a r y  c o n t a c t s

How should a rate-compensated
detector be checked for
ac tua t ion?

1. By  aux i l i a ry  con tac t s
2. By visual  inspect ion
3. E l e c t r i c a l l y
4. Manually

R a t e - o f - r i s e  d e t e c t o r s  u s u a l l y
opera te  on  the  p r inc ip le  o f

1. d i f f e ren t i a l  expans ion  o f
metals  with temperature

2. inc reas ing  a i r  p ressu re  wi th
inc reas ing  t empera tu re

3. g e n e r a t i o n  o f  e l e c t r i c i t y  a t
a  bond  o f  d i s s imi la r  me ta l s

4. me l t ing  o f  a  me ta l  a l loy  a t
high temperature

6-22. When should fixed-temperature
de tec to r s  wi th  fus ib le  e l ement s
be  hea t  t e s t ed?

1. Only when an inspection
shows a possible defect

2. Quar te r ly
3. Every year
4. Every 5 years

6-23. H e a t  d e t e c t o r s  i n s t a l l e d  i n  a
hazardous storage area may be
hea t  t e s t ed  by  us ing  a / an

1. explosionproof lamp
2. infrared lamp
3. ha i r  d rye r
4. ho t -a i r  gun

6-24. Photoelectr ic  smoke detectors
may operate on which of the
fo l lowing  p r inc ip le s?

1. The l ight  is  obscured by
smoke

2. T h e  l i g h t  i s  r e f l e c t e d
by smoke

3. The  l igh t  i s  b locked  o r
part ial ly blocked by smoke

4. All  of  the above

6-25. Ionizat ion smoke detectors  can
detect smoke by which of the
following methods?

1. The sol id smoke part icles
in te r fe re  wi th  cur ren t  f low
in  a i r  i on ized  by  a  r ad io -
a c t i v e  s o u r c e

2. A  r ad ioac t ive  source  ion izes
the smoke, causing an
inc rease  in  cu r ren t

3. The ions in the smoke cause
an increased current  between
two high-voltage plates

6-26. The major difference between
smoke detectors  of  the spot  and
duc t  t ypes  i s  t he

1. a r rangement  o f  e l ec t ron ic
p a r t s

2. method of powering the
d e t e c t o r

3. method of moving smoke into
t h e  d e t e c t o r

6-27. A photoelectr ic  smoke detector
may need

1. pe r iod ic  c l ean ing  o f  the
smoke chamber with detergent

2. replacement of an LED at the
j o b s i t e

3. r ecovery  in  b r igh t  l i gh t
a f t e r  c l e a n i n g

4 . occasional  removal  of  dust
wi th  low-pressure  a i r
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6-28. Each ionizat ion smoke detector
should be smoke tested at  what
frequency?

1. Monthly
2. Quar te r ly
3. Semiannually
4. Annually

6-29. Which of the following
statements concerning the
equipment manufacturer 's
customer service department
i s  c o r r e c t ?

1. You should contact  i t  only
when  a l l  r epa i r  a t t empts
f a i l

2. You  shou ld  ca l l  i t
immediately when the
equipment fai ls

3. I t s  pe r sonne l  can  t e l l  you
the equipment serial  number
i f  you  desc r ibe  the
equipment

4 . I ts  personnel  may be able
t o  g i v e  h e l p f u l  r e p a i r
suggest ions and/or
m a n u f a c t u r e r ' s  l i t e r a t u r e

6-30. In f ra red  f l ame  de tec to r s  can
dist inguish f lame from nonflame
light  sources by using which,
i f  any , o f  the  fo l lowing
devices?

1. An IR source inside the
d e t e c t o r

2. A f l i cke r -de lay- response
c i r c u i t

3. IR fi l ters  on the window
o f  t h e  d e t e c t o r

4. None of the above

6-31. The  u l t r av io le t  f l ame  de tec to r
i s  ex t remely  f a s t  and  i s  used
in which of  the fol lowing areas?

1. Berthing
2. Office spaces
3. Aircraft  maintenance
4. Galleys

6-32. How is the flow of water
d e t e c t e d  i n  a  f i r e  a l a r m
sprinkler  system?

1. By an increase in water
p ressure

2. By a drop in water  pressure
3. By the movement of a vane

ins ide  the  p ipe
4. All  of  the above

6-33. Alarm-indicating devices are
divided into what two major
ca tegor ies?

1. Visual  and audible
2. Smoke and heat
3. Pho toe lec t r i c  and  ion iza t ion
4. Pressure and vane

6-34. Annunciators may provide a
v i sua l  ind ica t ion  fo r  wh ich
of  the  fo l lowing  a reas  o f
p ro tec t ion?

1. General  areas or zones
2. I n d i v i d u a l  i n i t i a t i n g

devices
3. Mul t ip l e  in i t i a t ing  dev ices
4. All  of  the above

6-35. A  t roub le  cond i t ion  i s  u sua l ly
annunciated by using a

1. f l a s h i n g  l i g h t
2. yel low or amber l ight
3. r ed  o r  p ink  l i gh t
4. b lue  o r  g reen  l igh t

6-36. An audible s ignal  device in a
fire alarm system should have
a  d i s t i nc t ive  sound  so  tha t

1. the bell  can be heard
a t  a  g r e a t e r  d i s t a n c e

2. t h i s  b e l l  c a n  b e  d i s -
t inguished from other
b e l l s

3. a  tone  tha t  causes  l e s s
discomfort  to the eardrums
can be produced

Learning Objective: Discuss
t roub leshoo t ing ,  r epa i r s ,  and
sa fe ty  p recau t ions  a s soc ia t ed
with f ire alarm systems.

6-37. When numerous wires are removed
from terminals  at  one location,
i t  i s  good  p rac t i ce  to

1. try to remember which wire
came from each terminal

2. make up a poem to remember
the  o rde r  o f  the  wi re  co lo r s

3. tag each wire with the
terminal number it came
from

4. remove  a l l  the  wi res  f i r s t ,
then tag each wire with a
terminal number
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6-38. which of  the fol lowing act ions
may the replaceable modules in
a modular  control  uni t  do?

1. Con t ro l  aud ib le  s igna l
dev ices

2. Transfer power from a
commercial  source to
standby

3. Provide a reversing output
vo l t age  fo r  r emote  s igna l ing

4 . All  of  the above

6-39. An open fault  in a power circuit
usua l ly  causes  which ,  i f  any ,  o f
the  fo l lowing  re su l t s?

1. A blown fuse or  t r ipped
c i r c u i t  b r e a k e r

2. An indicat ion of  power
f a i l u r e

3. A low-voltage dc alarm
s i g n a l

4 . None of the above

6-40. Which of  the fol lowing is  a
recommended procedure for
l o c a t i n g  a  s h o r t - c i r c u i t  f a u l t
i n  a n  i n i t i a t i n g  c i r c u i t ?

1. Assume al l  connections are
loose , and t ighten them
before taking ohmmeter
readings

2. Disconnec t  a l l  t e rmina l s
at  each junct ion box and
take ohmmeter readings

3. D i v i d e  t h e  c i r c u i t  i n
ha lves , taking ohmmeter
read ings  un t i l  you  loca te
t h e  f a u l t

4. Disconnec t  the  end-of - l ine
resistor and work your way
back to the power source
u n t i l  y o u  l o c a t e  t h e  f a u l t

6-41. A ground fault  on the neutral
s i d e  o f  a n  i n d i c a t i n g  c i r c u i t
wil l  usually produce which of
the  fo l lowing  re su l t s?

1. A blown fuse or  t r ipped
c i r c u i t  b r e a k e r

2. In te rmi t t en t  f a l se  a l a rms
3. Automatic shutdown of

hea t ing  and  ven t i l a t ion
fans

4. No symptoms

6-42. Wha t  i s  t he  pu rpose  o f  the  jo in t
s e r v i c e  i n t e r i o r  i n t r u s i o n
detection system (JSIIDS)?

1. To  de tec t  an  in t rus ion
2. To prevent  an at tempted

in t rus ion
3. T o  p r e v e n t  t h e  t h e f t  o f

government property

6-43. What are the two general  classes
of JSIIDS components?

1. The  con t ro l  un i t  and  i t s
display equipment  and the
moni to r  and  i t s  s enso r
components

2. The  con t ro l  un i t  and  the
monitor

3. The  con t ro l  un i t  and  i t s
sensor components and the
monitor  and display
equipment

4. The  con t ro l  un i t  and  i t s
senso r  and  the  d i sp lay
equipment

6-44. Where should the control  uni t
o f  a  JSI IDS be  ins ta l l ed?

1. In  a  p ro tec ted  a rea
2. In an access area
3. In the monitor  cabinet
4. In the same area as the

sensors

6-45. Wha t  con t ro l  un i t  s enso r  i s
designed to detect movement
wi th in  the  p ro tec ted  a rea?

1. Pene t ra t ion
2. Motion
3. Point
4. Duress

6-46. What is the normal No Alarm
vol tage  o f  a  JSI IDS c i rcu i t
to  the  de tec to r s?

1. 20 v o l t s ac
2. 20 v o l t s dc
3. 24 v o l t s ac
4. 24 v o l t s dc

6-47. The signal  module in the
monitoring cabinet  displays
t h e  s t a t u s  o f

1. the motion sensors
2. the  con t ro l  un i t
3. a l l  s e n s o r s
4 . the monitor  cabinet

power supply
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6-48.

6-49.

6-50.

6-51.

What monitor module is used
in  the  mon i to r ing  cab ine t  t o
display mode changes in the
pro tec ted  a rea?

1. S ta tus
2. Alarm
3. Motion
4. Pene t ra t ion

I t  i s  p e r m i s s i b l e  t o  i n s t a l l
alarm conductors in the same
condu i t  a s  the  bu i ld ing  wi r ing .

1. True
2. Fa l se

The wire of al l  low-voltage
conductors  in the JSIIDS should
be of what size?

1 . No. 16 AWG
2 . NO. 18 AWG
3 . No. 20 AWG
4 . No. 22 AWG

At what  intervals  should the
JSIIDS be inspected?

1. Monthly
2. Quar te r ly
3. Semiannually
4. Annually

6-52. For an alarm condit ion,  you
should have what  voltage reading
on the PCB test  points?

1. Zero voltage
2. 18 vol ts  dc
3. 20 vol ts  dc
4. 20 vol ts  ac

6-53. What is  the main point  to
remember when replacing JSIIDS
components?

1. Get  the system back on l ine
as soon as  possible

2. Ensure  tha t  a l l  connec t ions
a re  p roper ly  so lde red

3. Tag your conductors
4. Replace the power supply

fuse  a f t e r  comple t ion  o f
r e p a i r s

40





STUDENT COMMENT SHEET

THIS FORM MAY BE USED TO SUGGEST IMPROVEMENTS, REPORT COURSE ERRORS,
OR TO REQUEST HELP IF YOU HAVE DIFFICULTY COMPLETING THE COURSE.

NOTE: IF YOU HAVE NO COMMENTS, YOU DO NOT HAVE TO SUBMIT THIS FORM.

Date

FROM:

RATE/RANK/GRADE, NAME (FIRST, M.I., LAST)

STREET ADDRESS, APT #

DSN:
Commercial:
FAX:
INTERNET:

CITY, STATE, ZIP CODE

To ll COMMANDING OFFICER
NETPDTC CODE N314
6490 SAUFLEY FIELD RD
PENSACOLA FL 32509-5237

Subj:    CONSTRUCTION ELECTRICIAN 1, NAVEDTRA 82525

1.  The following comments are hereby submitted:

PRIVACY ACT STATEMENT

Under  author i ty  of  Ti t le  5,  USC 301 , i n f o r m a t i o n  r e g a r d i n g  y o u r  m i l i t a r y  s t a t u s  i s  r e q u e s t e d  t o  a s s i s t  i n
process ing  your  comments  and  in  prepar ing  a  rep ly .  T h i s  i n f o r m a t i o n  w i l l  n o t  b e  d i v u l g e d ,  w i t h o u t  w r i t t e n
author iza t ion , to anyone other than those within DOD for official use in determining performance.

NETPMSA 1550/41 (Rev. 12-95)                           41



. . . . . . . . .(Fold along dotted line). . . . . . . . .

. . . . . . . . .(Fold along dotted line). . . . . . . . .

DEPARTMENT OF THE NAVY

COMMANDING OFFICER
NETPDTC N314
6490 SAUFLEY FIELD RD
PENSACOLA FL 32509-5237

OFFICIAL BUSINESS

COMMANDING OFFICER
NETPDTC N314
6490 SAUFLEY FIELD RD
PENSACOLA FL 32509-5237

42



THIS FORM MAY BE LOCALLY REPRODUCED

4 5








	ASSIGNMENT 1
	ASSIGNMENT 2
	ASSIGNMENT 3
	ASSIGNMENT 4
	ASSIGNMENT 5
	ASSIGNMENT 6

